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Baltimore & Ohio 
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nternal Combustion Locomotives and 
Motor Coaches, by Prof. I. Franco.. 501 
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report aaieie ess 

Burns, Brake ........ 
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Bushing trung machine, Whiting Corp. 
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Canadian National, Smokeless steamune at 
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Canadian Pacific, Multi-pressure locomo- 
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Freight 


Composite vs. all-steel.... 
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Retiring ......... < 
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Tank 
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Inspection (See Inspection, Car) 
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CC, Me St. PLR Pods ae cases sane’ 
Maintenance (see Maintenance) 
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Passenger 
Air-conditioning (see Air-conditioning) 
Equipment, to be improved........ A 


Ventilation (see Air-conditioning) 
Wheels (see Wheels) 
Car Foremen’s Assn. of Chicago (see Clubs 


„and Associations) 
Cars 
Early types ........005 especie ats ENO 
Freight 
Box 
All-steel, ALR. AL... cece cee eee ie 
Compartment, for l.c.l. shippers (C. & 
No Wid seg nad qeewers one awd See LAT, 
Flat 
for double-deck wheel loading (C. M. 
Ste E Perce ee tetas bisresecnetahertiees 


for transporting wheels............ 

for transporting wheels (D. & H. yen an 
Gondolas, Hopper, K. C. S. 70-ton. 5 
Hopper, Aluminum, Alcoa Ore Co... PRA 
Refrigerator 

10-ton, four-wheel (North Ameri- 

can) ... wee ABI, 

70-ton, P. E. rE TERDI 
Tank 

Dry-Flo ........ 

Hydrogen- peroxide, “General American 

Passenger 

Air-conditioned (Ml. Central).......... 
Air-conditioned, on “George Washing- 

tan? CCR OD eds cos eve ace siscagai ond 
Duplex sleeping, Pullman... 
Parlor. rebuilt (C. & N. W.) Saai 

Carey. C. E.. Air-conditioning in 1855...... 

Cart. Two-wheel. for putting up binders. rer 

Centennial. Railway Mechanical Engineer 

Central of Georgin, Nozzle for aling, y water 

E S EESTE SEREA 

Chain and angle arran 

air compressors ...... gel ed 

Chart for ordering arch hars. waa 

Chesapeake & Ohio, “ George Washington” 

train ...... ERAON ee 

Chicago & Alton, ‘Rubberized passenger- car 

truck parts ......... 

Chicago & North Western 
Cars, Compartment, 

PETS ......., 
Cleaning water tanks.. 
Coach repair tracks EPSEN bce 
Motorized narrow-gage delivery system.. 
Rebuilt parlor cars..... cc... eee eee 
Servicing passenger cars at terminals, by 

A.W. Berger... 22.0.2... 2 
Trucks, Simplex high-speed freight- car, 

Chicago, Burlington & Quincy, Air-brake re- 

pairs centralized. .......... 

Chicago Car Foremen’s Assn. (See Clubs and 

Associations) 

Chicago, Milwaukee, St. Paul & P: ae 
Auprentices doing machine work....... 
Double-deck loading of wheel cars...... 
Flue repair shap: Progressive.. 
Grinder. Link. Shop-made. 
Tack. Telescoping air.. 
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TANS ose eee 
Packing reclamation 
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machine ..... 
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by Leland E. Grant....... tak 
Snow flanger—-air-operated oo... AEREN 
Spray-washing passenger-car sash...... 
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Chicago, Milwaukee, St. Paul & 
Storing car axles. 
Chicago Pneumatic Tool Co., 
ping hammer. 
Chipping hammer (see Tlammer, ` Chipping) 
Clamp, Pneumatic, for triple-valve shop. 
Clamp, Top-angle 
Clamp box for holding pop-valve feathers 
while peining out their wings, by E G. 
Jones .. 
Clamps, Tire- 
Cleaning . ; 
cars, freight, for grain loading... 
Cars, Passenger 
at terminals, by A. W. Berger........ 
equipment, Portable, DeVilbiss Co.. 
Spray-washing sash (C. M. St. P. & 
P.) AOPP TE E A 
Ventilator screens .... 
Water harrel with heater coils... 
Water tanks (C. & N. W9 
vats, Portable, for air-brake shop. 
Clubs and Associations 
Car Foreman's Assn. 
Air-brake maintenance, by L. 


å Ring- valve chip- 


andling, “by H. Er Tracy.... 


of Chicago 
M. Carlton 


Car Department and public relations, 

Hy C.D Morrise reiser irar tie nna 
Cleaning water tanks, by A. W. ` Berger. 
Interchange Rules EN 


Manufacture and service of chilled-tread 
car wheels, by E. C. Edwards....... 
Servicing passenger cars at terminals... 
Cincinnati Railway Club. Cortrolling coal 
consumption, by J. L. Bacon........... 
Eastern Car Foremen’s Assn. 
Steel Castings and car-repair costs, by 


Wm M: Sheehan, sss dass ter ona 
Wheel-shop practices, Correct, “by Wes- 
ley R. Dunbar..... IPE ETTEN PRE OEST 
Indianapolis Car Insp. As "Reduce 
movements to the repair tracks, by 
LE les, Ri A EAEE E EOT 
Manhattan Air Brake Club, Air brake 
equipment ETER I EIA EEE ennen tH, 


New England Railroad Club 
Operating savings from steel castings, 
by Wm. M. Sheehan... sees ee ee 
Statecraft. A problem in, by D. Crombie 
Transportation of frozen foods, by Clar- 
ence Birdseye ........ EEPE 
New York Railroad Club 
Conditions in China, by Tohn J. Mantell 
One hundred years of railroading in New 
York State, Wy Edward Leieeras 
Pennsylvania electrification, by J. V. 
DUCT wees Goes eee Be ae . : 
The Russian Situation as Observed by 
an American Railroad Man, by 
C. A. Gill. 
Northwest Air Brake Ciub. Ww elded pining 
on freight and passenger cars.......-- 
Northwest Car Men's Ass’n, Conditioning 
cars for flour loading. ..........-- 
Western Railway Club 
American Railway Association and Rail- 
way Research . 
Election of officer 


Patents, Railwav, bv ‘Charles L. Howard 

Railway research, C. T. Riplev........ 

Railway stores department problems, D. 
C. Curtis : 


Clubs, Railroad, and associations 
Coal (see Fuel) > 
Competition: The trend of the times....... 


Compressors, Air 


Chain and angle arrangement for han- 


NING” 62233 tieurerist e n Aani ee iN 
Hand-operated, Westinghouse Air Brake 
GOL. EE A ETE E OEE TE eh tet 
Vertical single-acting, Sullivan Machin- 
ery Co........ Legend TEONE 
Connectors, Steam- Heat, conditioning Pies Dye 
Connell, Frank B., A boost for Mr. Drennan 
Container system, "Will, dominate rail trans- 


port 
Cook. Thos R, How ‘age affects locomotive 
maintenance costs 2.2.6.2... eee eee eed 345° 
Costs 
Maintenance 
Gas-eleetric car 
Locomotive, How e affects, by Thos. 
R. Cook VEEG vee TAM, 
Motorized, narrow ‘gage ` delivers 
.& NL W š 
New vs. old power 
Oxyacetylene shape-cutting 
Reclaiming Packing? (C. 
Dey aua arei ste, 
records (Mo. 
Renair 
Car (E. T. & E.) 
Center sill (K. C. S). 
Freight car (Ea 
Stoker part ya 
Welding and cutting tip 
Spray-washing passenger-car sash (C. M. 


Ste Pies E E A EEE 
Fimken locomotive (A. S. M. Foo... 66. 
Coupler 

Ae RAe Tyne Ee cen ¢adaeead haus 

ALR. AL swivel Type E...... 
knuckles, Substitution of Type 

repairs, W. E. RBIN ks pete r 
service life CAL R Anra 
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Cramp Brass & Iron Foundries Co., Electric- 

furnace iron ......60.--.005 
Crane Co., Valves for high pressures and 

temperatures 
Crane maguet rack. 
Cranes (see Material Handling Equipment) 
Curtains in refrigerator cars (M-K-T)..... 
Cushioning device, Lateral, American Loco- 

motive Co. ....... n 
Cutting (See Weiding and cutting) 


D 


Dearborn Chemical Co., Concentration Hy- 
Arometén orse seis ey irae s bagenclOdt 
Decking, Flat-car, by W. H. Shiver... 
Delaware & Hudson 
Brake-beam reclamation ... 
Car, Wheel 
Point system of retiring freight cars 
Stenciling cars with a spray gun...... 
Delaware, Lackawanna & Western, Con- 
verting four locomotives....... cakes 
Dempster, G. 
Curing your cylinder packing ills..... y 
Increasing tire mileage on 2-10-0 locomo- 
tives ae ee te er 
Denton, Paul, Vocational education... sss. 
Denver & Rio Grande Western, V ocational 
education, by Paul Denton........... 
Devices, Shop (see Shop Kinks) 
DeVilbiss Co. 
Car-washing equipment, Portable...... 
Hose for handling liquids........ 
Spray heads for enamel finishing... 
Die head, 4-in. rotary, Landis Machine Co.. 
Die-making machine, Overarm type, Oliver 
Instrument Co. 
Drawer on ball bearings for "heavy. ‘tools, 
by Edwin G, Jones........... eget 
Drawing-room kink .. Senha asic 
Drennan, C. M.. Teaching air brakes.. 59, 
Drill stand, Radial, Post type, Hisey-W olf 
Machine Co. .........000. big eek ahi 
Drills, USA %-in. and ÙRA i4-in., Inde- 
pendent Pneumatic Tool Co............- 
Drilling and honing machine, Thor, Inde: 
pendent Pneumatic Tool Co........ A 
Drilling wheel-hub liners. Machine for. 
Dry-Flo tank car, General American Tank 
Car Corp. 
Dudley Lock Corp., Combination locks... 
Dunbar, Wesley R., Correct wheel shop prac- 
tices 


E 


Eastern Car Foremen’s Assn. (see Clubs and 
ssociations) 
Economy : The kitchen needs attention.... 
onomies, Expensive 
Education, Vocational 
Teaching air brakes..........-. 
Connell, Frank B. 
Denton, Paul . 
Jones, Edwin G. 
Electric Are Cutting & Welding Co., Cut- 
ting wheel, Electric-arc. 
Electro-Chemical Engineering Corp., 
Meter for locomotives..... edat 
Electrodes (sce Welding Equipment) 
Elfur iron, Cramp Brass & Iron Foundries 


59% 


Foam- 


Con R E S 
Elgin, Joliet & Eastern’ 
Car repair costs cut at Kirk yard: 
Power trucks save labor at Joliet.. 
Employee training 
Enginehouse, Smokeless 
forth (Can. Nat'l 
Ennis, J. B., Canadian Pacific multi- -pressure 
locomotive s... 
Expenditures 
1931, lowest on record... 
C pital, Two reasons for 
Expenses, Careful planning will reduce..... 


steaming at Dan- 


F 


Fabric, Jaton wenthernrodted, 
sion Co. .....eee 
Fabricating locomotive pilot i 
Failures, Material, reduced. Bie 
Fighting for a square deal! 
Files, Letter, easy to handle. 
Fire-fighting equipment, Shop. 
Firebox, Semi-water-tube (B. & oye) 
Firing-up with oil torches. by L. G. Plant. 
Fitchburg Engineering Corp., Millers with 
unit headers ... LUMIKATE 
Fixtures (see Shop Kin ks) 
anging injector steam pipes (T. C.).... 
Foam-Meter for locomotives, Electro- 
cal Engineering Corp. 
Forge, Portable, for car-repair yard... 
Forging machines, Friction drive, Acme 
chinery. C Feu EPEE 
Fuel 
Coal 


conservation 


Wood Conver- 


consumption, Controlling... . 
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Oil, Emulsified, 


for steam locomotives 


Gage, Coupler height.............eeseeaee 
Gages, Lateral and journal length, Brown 
& Sharpe Mfg. Co. .......+- TOLERERE Sess 
Galvanized sheets to which paint sticks, 
American Rolling Mill Co. ......-- Rican 
Garaghty, W. C., The release pipe.......-- 
Garlock Packing Co., Guardian expansion 
gasket ..-...ee eee ee eee java eae Gio basses ere. ave 
Gasket compound proof against hot oil, Gen- 
eral Electric Co. ...--.-- EEIE S 
Gasket.. Guardian expansion, Garlock Pack- 
in O. esessseoesees a ee 


& . m 
Gear, Draft, application device (Ill. Cen.).. 
Gears, Valve, Walschaert and Baker, Calcu- 


lations for setting, by Harold Hopp..... ne 
General American Tank Car Co. 

Valve, Bottom outlet .......--+--+++- 5 

Dry-Flo tank car ... eee cere eee eee 


General Electric Co., Gasket compound proof 
against hot oil 
“George Washington” air-cond: 


(C. & O.) .. 
Gormley, M. J., Address (Mech. Div.) 
Gould Coupler Co. 
Coupler, A.R.A. swivel type E 
oa Ee Type E creieers E ere let aes 
Grand, Leland E., Shrinking in va 
with liquid air 
Great Northern, Common 
hot boxes, by P. P. Barthelemy..... 464, 


Grinder 
Link, Shop-made (C. M. St. P. & P.).. 
Rotary pneumatic, Independent Pneu- 
matic Tool Co. ......-.++-+ ENTAS 


Throttle and stand-pipe......---e+:--> 
Vertical 4-hp., Standard Electrical Tool 
Ge ae Aare EE Va eee eRe 

Grinding machines (see Machine Tools) 
Grinding and buffing machine, Combination, 

Standard Electrical Tool Co. ......+--+- 
Grinding-in compressor valve and cage seats. 
Gun for injecting free oil into journal boxes. 


H 


Hamer, T. M., Car scrapping by the line 
production_method 


Hammer, Chipping, Ring-valve, 
Pneumatic Tool C65 nieres 
Hammer, Light-weight electric, 
Electrical Tool Co. .........- 
Heater, Tire, Gas-fired (B. & O.). 
Heating, Car, Early ....--.ee- cesses ners 


Heating trailers for electric locomotives (N. 


Help the unfortunate .s...sr.sesesseseres 
Hennessy Lubricator Co., Lubricator 

trailer journals ......sssssesrsssrererse 
Hidden treasures 


Intangibles (?) 

M. E. Chanic 
Sandy .......- EO OETA E 
Waddy ..cc cece cece ect ei Via 
Wright, Hugh W. .....---e eee 
Hill, E. P., Nozzle for filling water coolers. 
Hisey-Wolf Machine Co., Post type radial 
drill stand 
Hoists (see Material Handling Equipment) 
Hook, Handy, for the rip track......-.+-+ 
Hooks, Lifting, for the Back shop........- 
Hopp, Harold, Calculations for setting Baker 
and Walschaert gears 
Hormel 10-ton, four-wheel refrigerator car 


Hose 
Back-up., for passenger service......--- 
for handling liquids, DeVilbiss Co. .... 
Steam-heat, Device for mounting....... 
Hydrometer, Concentration, Dearborn Chemi- 
cal Co. 164*, 


Illinois Central 
Air-cooled “Daylight Special”.......... 
Cutting freight-car repair, costs........ 
Flanging injector steam pipes.......... 
Reclaiming brake beams at Burnside... 
Rip track Equipment.......-....----+ 
Stove pipe, Rolling 

Incinerator made from 


and Associations) í é 
Ingersoll-Rand Co., Electric portable hoist.. 
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Inspection, Car 
for grain loading .......--.e.eseeeeee 
“Form Beata wanted for freight cars, 


len.....00- 
Streak” (St. L. & W.). 


Inspection report, Locomotive ......++-++: í 
Insulating tape for locomotive and car piping, 
Keasbey & Mattison Co. ..... E T PE 
Intangible assets ......... acai olen ot VON 
Intangibles (?) .....+-- EENES RAAEE TRIE P 
International Acetylene Assn., Gas weld- 
ing on the Nickel Plate.........- ETSN 
Iron, Electric furnace, Cramp Brass & Iron 
Foundries Co. ........-+ EEEE ES 
It’s little things that count, by W. L. 
McGowan ..ceeeereeeceeee reer treee 
Jacks , 
Portable, for handling car wheels 
Protecting, from the weather........ p. 
Telescoping air (C. M. St. P. & P.)... 
Jacking frame for straightening axles..... 
Japanese Government Railways, Emulsified 


oil for steam locomotives........+-+ eee 
Jaton weatherproofed fabric, Wood Conver- 
sion Co. ..ceeee eee eee cence eeeereeest a 
jigs (see Shop Kinks) 
ones, Edwin G. 
Drawer on ball bearings for heavy tools. 
Peining guide wings of poppet valve 
features .....e2+2e05 gate: Sexes’ 
Repair stand for 8%4-in. compressors... 
Sitch baek yard for storing wheels (A. 


Vocational education .....+.+-+escese+ 
Jones, John, Why not a repeal of service?.. 
Journal Servicing Corp., ilwaukee packing 

reclamation plant .....+-e-seeeees 224", 


K 


70-ton...... cere eee 


Hopper gondolas, 
Point system 


Teachin 
Keasbe 


Threadi 
Larson, C. ; y 
Engineering problems of locomotive lubri- 
cation (A. S. M. E)... eee 


Viscosity of oil for 
Lateral cushioning device, 
tive Co. 


Lewis, T. E 
Lighting, Car, Early.....--.--> se verenee 
Lighting, Locomotive and car (Mech, Div. 
Lima Licomotive Works, Gasoline locomo- 

tives for light switching.....-.-..--.-- . 
Lincoln Electric Co., Automatic welding head 


Loading rules (Mech. Div.). 
lumber shift?.. 


Ook ...e.e eee Saeed te Sata 
Boilers (see Boilers, Locomotive)... ... 
Construction (Mech. Div.) 
Electric (Mech. Div.)......- esses eeee à 
firebox, Semi-water-tube (B. & O.)..... 
Front ends, Device for removing, by H. 
. Trac 
2-10-0, Increasing tire mileage on, by 
G. Dempster aged eae OT av LENEA 
Maintenance (see Maintenance) 
Operation 
Modern motive power produces results 
Relation of back pressure to, by G. 


W. Armstrong .......- spea Dnia 
Timken locomotive completes first 100- 
000 miles 1... eee ee eee eee teens i 
Whitcomb gas-electric ....-6--++eees 
Orders, 1931 ....cee cece ence e ee teteee 


Performance (see Locomotive operation) 


* Illustrated article; § editorial; t short, non-illustrated article or note; 


Locomotive—Continued 
Pilot height and crossing accidents..... 
Switchers, Steam and oil-elec. compared 
Timken 
completes first 100,000 miles......... 
operating characteristics (A. S. M. E.) 
Tire mileage, Increasing, on 2-10-0 loco- 
motives by G. Dempster......-.-+++ 
Locomotives 
2-10-4 multi-pressure, Can. Pac......... 
ewer Western Pacifi: RE 
-6-4, equipped wit roller bearings 
CN. YÈ 


O ere O E TE 


Early types .....-- EET TEE 
Gas-electric, Whitcomb ......seseseses 
Gasoline, for light switching, Lima Loco- 
motive Works ....... Pah S EOE Tess 
Timken ....ssssesesesseesosnsrrereee 
Long Island, Walker’s window clarifier... .. 
Louisville & Nashville, Airgard window ven- 


tilators ....ses.eee POPEO ile oo STIN E 
Lubricant tester, Timken......- TEESSTEREN k 
Lubricants: Buying oil on specifications, by 

K. A. Newman. ...esssssrseseeresersee s 
Lubrication 

conference, A. S. M. E.. .essersepeesus 


Gun for injecting free oil into journal 
boxes ....... : 
Pneumatic tool ....-....620+ RPTE T 
Railroad, Research needed in (A. S. M. 
tests, Railroad car, Standard Oil Co.. .. 
Viscosity of oil for car-journal bearings, 
by C. M. Larson..... 
Lubricators 
Force-feed, for air compressors, Q. & C. 


O eina . i 
Hennessy, for trailer journals......... 


M 


Machine design, Rigid vs. flexible, by R. C. 
Pierce 
Machine, 
liners 
Machine tool orders, 1931 
Machine Tools 
Grinders 
Hydraulic universal, Landis Machine 


“Portable, for drili 


ing Corp. ...---eeeeesereeeee 
Machine work done by apprentices. ... 
Maintenance 
Car (see also Repairs) | 
A century of progress in.........-.- 
Keep the cars moving.....-.++++-+++> 
Locomotive (see also Repairs) 
A century of progress in..........-- 
at terminals ....-..--++-- 
Costs, How age affects, by Riera 


see 


‘00 eae a 
New vs. old power......6-.-e eee eeee 
Rail Motor Car 
pare ulanaats CU he eR peewee’ 
‘esting devices for, by E. O. Whitfield 
Managemen: Union, co-operation on rail- 
roads coe eee cece etter ees Chere oe 


Manhattan Air Brake Club (see Clubs & 
Associations) 
Manufacturing in railway shops........--- 


Material Handling 
costs at Kirk yard (E. J. & E.)....--. 
Motorized narrow-gage delivery system 
(C. & N. Weee NES pee 
Material Handling Equipment 
Crane 
ib, for punch press.........--+++-- 
admaster, Bucyrus-Erie Co........ 
Portable floor ...-..+-; 
Hoists, Electric portable, Ingersoll-Rand 


Trucks . 
cut car repair costs (E. J. & E.)..... 
Driving-w eel ....... Pb eid ines ES 


Electric, Midget series, Yale & Towne 


Mfg. Co. 
for handling pedestal binders........ 
Motor, for cylinder boring machine. . 
Power, savings (E. J. & E.)......-- 


Wagons , . 
for transporting cutting outfits....... 
Car-wheel (N. & W.). cece cree cree 
Matsunawa, Dr. S., Emulsified oil for steam 
locomotives ......s.:> ERNEA REED 

McConway & Torley Co. , 
Coupler, A. R. A. swivel type Biss sacs 
Coupler, Type E.... esse eee e ngs e renee 
McGowan, W. L., It's little things that 


count 
McManamy, Frank, 
Metropolitan Ice Co., Precooler for passen- 
ger cars .... 
Meyer, Wendel 
duction 
Michelin rubber-tired 
Midsummer madness 


Box car weights need re- 


t communication. 
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Miller, J. C., Gas welding on the Nickel 
Plate. eroh r Karr AN EEEE E coasts. wit ne Se a Š 
Milling machines (see Machine Tools) 
Missouri-Kansas-Texas, Curtains in refriger- 
ator cars .... 
Missouri Pacifc, Car repair COStS. aaan 
Modern facilities a big help now........... 
Morale: The price will be high. .150$, 194%, 
Motor Rail Cars (see Rail Motor Cars) 


N 


National Malleable & Steel Castings Co. 
Coupler, A. R. A. swivel type Bie écniss 
Coupler, Type E 
Truck with graduated ‘spring. resistance 

Nealy, J. B., Gas-fired tire heater...... a 

Needham, R. J., Smokeless steaming in the 

enginehouse (Can. Nat'l)........0....65 

New England Railroad Club (see Ciubs ‘and 

Associations) 

New York Central 
Heater trailer for electric locomotives. .. 
Locomotives equipped with SKF bear- 

INRE seese aa ained p 
Frecooling program we 
R. C. work loan.... 

New Yori, Chicago & St. Louis, Gas weld- 
ing, by YJ. C. Mi 

New, York, New Haven & Hartford, Main- 

taining rail motor-car engines........... 

New York, Ontario & Western, Fire at Mid- 

dletown shops 

Newman, K. A., Buying oil on ‘specifications 

Norfolk & Western . 

ack, Portable, for handling car wheels 
Wagon car-wheel ......-.......-0.0008 

Norma-Hoffman Bearings Corp., Bearings, 

Ball and roller. .... 0. cece cece cece eee eee 

North American Car Corp.. 10-ton, all; steel, 

four-wheel refrigerator car. ¿ 

Nozzles 
Annular, Advantages of..........06. ya 
for filling water coolers (C. of Ga.).... 
Relation of back pressure to locomotive 

Performance, by Geo. W. Armstrong 

Nuisances—Smoke and noise.............- 


Oo 
Oil, Fuel (see Fuel) 
Oil, Seal, Aetna Ball Bearing Mfg. Co..... à 
Oils, Lubricating (see Lubricants) 
Oliver Instrument Co., Overarm type die- 
making machine 
One hundred years ago this month... ... 457, 
One hundred years with the railroads....... 
Operation, Locomotive (see Locomotive oper- 
ation 
Outlet valve, Bottom, for tank cars, General 
American Tank Car Corp..........0.06. 


P 


Pacific Fruit Express, 70-ton refrigerator 
PRES. Suv ky whe OOO Cahn eet eae e ase oe eek 
Packing, Plastic ‘metallic, A. & E. Co..... 
Packing rings, Cylinder, Peining..... PERRE 
Paintgrip, American Rolling Mill Co....... 
Painting 
progress ene is es 
Stenciling cars with a spray “gun iD. 
Whitening footboards on switchers. .... 
Painting equipment: Spray heads for enamel 
finishing, DeVilbiss Co..............60. 
Pan, Oil and chip, 
Payne, H. W., 
mation 
Pedestal guides (see Boxes, Journal) 
Peining cylinder packing rings............. 
Pennsylvania 
Container transfer station at Harrishurg 
Fire at Altoona shops.. 
Precooling program ET E EE, 
S Sleeping car, Duplex..... 
Work-sharing plans....... we 
Personnel: Intangible assets.............. 
Pierce, R. C., Rigid vs. flexible machine 
design ee 
Pilcher, John” ‘AL Advantages of annular 
nozzle ... 
Eile height and crossing accidents......... 
Pipe 
Stove, Rolling (Ill. Central)........... 
Wrought-iron, Bending...............5 
_ Wrought iron, Loading................ 
Pipe bending machine (C. M., St. P. 
Pipes, injector steam, Flanging (I. 
Piping, Welded. on freight and passenger 
cars (Northwest Air Brake Club)........ 
Piston rings, Peining. . 
Plant, L. G., Firing-up with oil torches... 
Platform for storing pistons............... 
pros reverse gear, Type M-1, Barco Mfg. 
Ns Fc O EE E A R 
Precooling (see Air Conditioning) 
Press for forming grease cakes............. 
Prices for labor and materials (Mech. Div.) 


* Illustrated article; § editorial; 


Puller, Cylinder bushing......... eres 
Pullman Car & Mfg. Corp.. Air- conditioning 

system on C. & O. “George Washington”. . 
Punch, Multiple, Baldwin-Southwark Corp.. 


Q 


Q & C Co., Force-feed lubricators for air 
compressors ....... 
Quadrants, Throttle and reverse- gear (C. M. 
St. P. & P.).... 
Bassvions and answers for air brake foremen 
‘cone H. J., Rip track equipment (Ill. 
en. Pe ey 


Racks, Pipe, storage, wheel, etc. (see Shop 
Kinks) 
Radiator protector for shop tractors........ 
Rail Motor Cars 
900-hp. articulated, A., T. & S. F...... 
Budd Micheline rubber- ured 


Lubrication of (A. M Ener cde 

Maintenance (see Min enaej 

Orders, 1931 ........ IPEE ES PERE 

Repairs (see Fad agit 

Report on (Mech. Div.). 
Railroad Smoke Assn. of Hudson C 

Smoke regulation.............. 
Railroads contribution to the national wel- 
A E aces E S S E 

Railroads, What about the............... > 
Railway Business Association.............. 
Railway Equipment Financing Corp........ 
Railway Mechanical Engineer 

centennial ............ 2. eee iii eadh 

make-up changes..............-% 
Railway-supply industry development. 
Rattek, F. 

Preventing locomotive hot boxes........ 

Removing obstructions from the rail.... 
R. B. Engineering Corp., Precooler for pas- 


ow NL Jas 


senger cars ......-..... Loe beste Sheers ee 
Reclamation 

Brake beam at Burnside (I. C.) 

Brake-beam (D H jeacisimsrtirien. 

plant, Packing, at Milwaukee (C. M. 

St. PLR Pox iii E cajun 225°, 

Save the cost of material, by W. H. 

Shivér a xk ba ees Ke en aa ke 


Tender-truck pedestal, by H. W. Payne 
Refrigeration: Quick freezing and its bear- 
ing on transportation of frozen foods, by 
Clarence Birdseye.. 
Regulators, Purox, Linde Air Products Co. 
Repairs, Car 
Air brake repairs (C., B. & Q.)........ 
Center sill corrosion (K. C. S.)........ 
Costs (see Costs) 
Drop doors for open-top cars.......... 
Methods, Early...... 
Straightening car ends and drop doors 
Wheel sho; practices, Correct. by Wesley 
R. DAP eda aaa anaana Rie aie EEEa 
Repairs, Locomotive 
Daie or removing front ends, by H. 
Flue repairs (C. M. Se PU & PLT 
How age affects locomotive maintenance 


costs, by Thos. R. Cook... .345*, 
Methods, Early.......... cece eee eens š 
Stoker, ‘parts: s truesaae deiki sia notae 
Wheeling a 2-10- 2 type locomotive at 

Glenwood (B. & O.)......-..0ee eee 


Repairs, Rail motor-car 
Shrinking in valve seats with liquid air 
(C. M. St. P. & P.) % 
Valve repairs, by E. O Whithelds 
Research, Railway 
Reseating tool.. o 2s eee we 
Responsibilities, New, A new era brings.... 
Retiring freight equipment................ 
Reverse gear, Power 
recommendation ............ ETE E 
Type M-1, Barco Mfg. Co............ 
Reverse-lever and throttle quadrants. Making 


Rice. H. L.. Reduce movements to the repair 
track ests ASE aai AEE a NEEE 
Riehl Bros. oil testing machine............. 
Ripley. K. C., Air resistance of high-speed 
CRASS: EE ees ee rar eee 18*, 
Riveting couplers to yokes................ 
Rolling machine. Stove pipe (Il. Central). 
Rolling stock, FEarly........ 2. cece cece ‘ 
Rules of Interchange 
Rule 3: A question, W. E. Hoghin.... 
Rule 26: Arch bar renewal........ art, 
Rule 60: Reduce movements to the re- 
pair track (Indianapolis Car Inspec- 
tors ASSN.) ges eiSe ce ecioiie beens 
Runway, Inclined, for crane truck......... 
S 
Safety 
appliances (Mech. Div.)............6- 
efforts, Persistence needed in.......... 


records being maintained.............. 


510* 


174* 
249" 


456° 


38" 
243 


239° 


26k 


t short, non-illustrated article or note; 


Safety—Continued 
emoving obstructions from the rail, 
by F- Rattëek. csie ce eles Onsa 

St. Louis Southwestern, “Blue Streak” in 

freight service 

Savings (see also Costs) | 

at Milwaukee packing reclamation plant 
(C. M. Po & Po asas cc cyaineees 24*, 

eneste by oxyacetylene shape cutting 

with power trucks at Joliet (E. J. eE 

Scaffolding -$ for high-side gondola car ain 

ON). Ghee ens E dvs ond pe akee be 
Schaff, F. ‘A. Canadian Pacific multi-pres- 
sure locomotive 
in freight service. 

Scrap proposals 

Scrapping cars by the line-production method 

Sears, E., Air-operated snow flanger (C. M., 

Ste Ps GPa cece Uviocioe whee pee ties oat 

Service, Why not a repeal of, by John Jones 

Share-the-Work plan.... 


Shields, Screen, for bench vises............ 
Shiver, W. H. 

Flat-car decking........... 00000 e ee eee 

Save the cost of material.............. 
Shop Kinks 

Anvil made from rail.............005. 


Axles, Car, Storing (C. M., St. P. & P.) 
Boring bar, Portable, for boring reverse- 
shaft bearings..............2. 
Boring bar for firedoor cylinders sa 
Brake beam straightener............... 
Bulldozer, Pneumatic, for removing and 
applying coupler-yoke rivets......... 
umper, Spring-type, for  intershop 
movement of Cars... .. ee eee ee eee 
Bushing puller, Cylinder 
Cab rests 
Cart, Two-wheel, for putting up binders. 
Chain and angle arrangement for han- 
dling air compressors .. 
Chart for ordering arch bars......... 
Clamp, Pneumatic, for triple-valve shop. 
Clamp, Top-angle..........00.e0% 
Clamp box for holding pop valve feathers 
while ining out their wings, by 
E Gy Jones onc so :ccais, alee 6 oaereyeseice ates 
Clamps, Tire-handling, by H. E. Tracy, 
Cleaning vats, Portable, for air-brake 
shop 
Connectors, Steam-heat, Conditioning... 
Crane, Portable floor........ sees at ease 
Device for 
applying yokes to couplers........... 
countersinking holes in 
flanges 2... cc ccc cece eee e cent neee 
fitting binders 
grinding superheater headers. ........ 
measuring high cars and loads 
mounting steam-heat hose.......... 
removing front ends, by H. E. Tracy 
Drawer on ball bearings or heavy tools; 
by Edwin G. Jones......-----6-- 5 
Drawing-room_ kink 
Drilling wheel-hub liners, Portable ma- 
chine for 
Fabricating locomotive pilot..........-- 
Files, Letter, easy to handle........... 
Fire-fighting equipment, Shop.......... 
Fixture for holding main-rod brasses.. 
Forge, Portable, for car-repair yard. 
Frame for straightening axles.......... 
Gage, Coupler height..........-2..-08- 
Gondola end gates, Closing.. 
Grinder, Link, Shop-made ( 
Pel Py aaa sk errena pinnaa 
Grinder, Throttle and *stand- -pipe 
Grinding-in- compressor valve and cage 


seats ec ce e eee ee eeee eens 
Gun for injecting free oil into journal 

DOLER raevan kaim oi ce Mike eet a EEA Ra NS 
Heater, Gas-fired tire (B. & O.)......- 
Hook, Handy, for the rip track........ 
Hooks, Lifting, for the back shop...... 
Horse, Handy, for the boifer shop..... 


Hose, Back-up, for passenger service. 
Incinerator made from scrap locomotive 
boiler: raaa ERE aen eee weed E DAA S 


Jack, Telescoping air (C. M. St. P. & 
E E E E ergs Boe 
Jacks, Protecting, from the weather. 


Jig for babbitting crossheads and cros - 
head shoes 

Journal-box lid opener. ... se... e rece ee 

Lubricating pneumatic tools.. 

Pan, Oil and chip, for lathes. 1... .. see 

Pipe bending machine (C. M. St. P. & 
P.) 


Platform for storing pistons........... 
Press for forming grease cakes........- 
Puller, Car, Spring-equipped..........- 
Racks for 

crane MARNEtS oor eee cece cee eee 
storing tire- heating eAKipinest. 
storing triple valves.........-- 
testing angle and cut-out cocks... . 
washing and testing air compressors. . 
welding drop-bottom doors for open- 


top CATS eesseesessosorosesseeno 
Radiator protector for shop tractors. ... 
Reseating tool 22... ccc cee eee ee eens 
Riveting couplers to yokes.......-.5+% 


Shields, Screen, for bench vises......-- 


¢ communication. 
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Shop Kinks—Continued 


Stand for air compressors, Adjustable. . 250° 

Stands, Repair, for 8!4-in. compressors. 36° 

Thread-cleaning tap and reseating tool.. 161* 

Tool for repairing Consolidated safety ees 
3 


Whitening footboards on switchers 204* 

Wrench, Blow-off valve.....----+-- ie Arat 
Shops, Too much investment e E bee 27t 
Shops, Car 

Early oraris Ar EITENS SAT 413" 

Passenger: Repair tracks (C. & N. W.) 113” 
Shops, Locomotive 

Early ....+-.-- Gan Dace aeiistecetcnsts ct eegeeees 413* 

C. M. St. P. & P. flue repair shop at 


(C. M. St. P. & Po). eee eee eee eee 468* 
Shriver, W. H., Longer life from second- 
hand wheels .....ssesssereesereeerete ae ade 
Skinner, A. 
Valve, Automatic float........- sdeielene Oe" 
Valve tester, Tank-car safety (A., T. & fae 
À $ P 


Spray guns (see Painting equipment) 
Coil-elliptic, for A 


Grinder, 4-hp. special vertical.........- 125* 

Grinding and buffing machine......-.-- 378° 
Standard Oil Co., Railroad car lubrication 

tests ...... sete teres EPPES, 55* 

Steam, Direct, for washing rails and drivers 37* 
Steam makes tramways into railways....... 402° 
Stenciling (see Painting) 
Stoker parts. Repairing.......-..-+++seees 473* 
Storage yard, Switch-back, for car wheels 

be CLAY gas iden senders ames ce 1s 154* 
Storing car axles (C. M. St. P. & P.)....-- 33° 
Stove pipe (see Pipe, Stove) 
Straightener, Brake beam...........--++-- 156* 
Straightening 

axles, Jacking frame for.......--+++++ 79* 

car ends and doors (T. C.).....-.---++ 68* 
__ safety appliances, Tool for........---+ 200* 
Streamlining 

cars (Mech. Div.)....- 0 eee ee ets 263 

high-speed trains (A. S. M. E.)....18", 61* 
Stretcher, Folding, for first-aid departments 197° 
Stud attachment for automatic forming_and 

threading machine, Landis Machine Co... 124° 


Tape, Insulating, Locomotive and car pipe, 


Keasbey & Mattison Co...... 308° 
Taylor, R. W., N. Y. C. locomot 
with SKF roller bearings.......--..+++ pay Sal? 
Testing device 
Portable. for brake cylinders, Westing- 
house Air Brake Co.......... - 122° 
Safety-valve, Tank-car (A.. T. & S. F.) 506” 
Testing machine, Timken wear and lubricant 209* 
ests 
Lubrication, Railroad car, Standard Oil 
Development Co.... ss eror eer eens z s5 
Timken locomotive (^. S. MEE Jerre as 353” 
Wind-tunnel. on trains (Westinghouse 
Elec. & Mfg. Co.)....-.-ee ee eee 20°, 4al* 
The Brighter Gide vin oceans ore nega cons ee als 2348 
Thread-cleaning tap and reseating tool...... 161° 
Threader, Pipe and nipple, Landis Machine 
e EE eects «bien se: the dra iae Oh ERAN 164° 


trains oo... eee eee eee eee eee 8s, G1” 
Timken locomotive completes first 100,000 
miles oo. eee ee eee eee ete EE Gate, pander 


* Illustrated article; § editorial; 


Timken locomotive (A. S. M. E.)....+--+-5 
Timken Roller Bearing Co., Wear and lubri- 


Tires, Clamp for handling, by H. E. Tracy. 
Tool, Portabl 


MES . eres eevee TEREC Wie OTE oe 
Tracy, H. E. 
Device for removing front ends.......- 
P. F. E. 70-ton refrigerator cars....- 
Tire-handling clamps....... Sob Su ie genes 
Trailers, Heating, for electric locomotives 
Trains, Freight, in high-speed service....... 
Transportation, A new era in.....-+seeeee 
Transportation dilemma, The......- Yew eee 
Trend of the times, The. .......-----+00 
Trucks and tractors (see Material Handling 
Equipment) 
Trucks, Car 
Coil-elliptic spring group for A. R. A,, 
Symington Co..... sees eee erent 
Freight, Simplex high-speed, American 
Steel Foundries....-.--.-- ieee sag wees 
Trestle for repairing (Ill. Central)..... 
with graduated spring resistance, Nation- 
al Malleable & Steel Castings Co..... 
Trucks, Tender . 
Six-wheel, Working on.....----..-+ aise 


Pedestal reclamation, by H. W. Payne.. 
Truing machine, Bushing, Whiting Corp... 


U 


United States Electrical Tool Co., hammer, 


Light weight-electric......--ss+seeeneres 
Universal Draft Gear Attachment Co., Brake 
with non-spin hand wheel..... E T E 


v 


Valve Pilot, Loco, Operation and perform- 
ance of (Cincinnati Ry. Club 
Valves k 
Consolidated safety, Repairing......... 
Float, Automatic, by A. Skinner....... 

for high pressures and temperatures... . 
Outlet, Bottom, General American Tank 
Car Corp....+-+++ STE 

Pop: i ide wings, by E. G. 


Peining gui 
Jones ... cece eee e ener eees PATNER 
Triple, Protection cap, for,....--++-++ 
Ventilation (see Air-Conditioning) 
Ventilators, Window, American Air Filter 


„0. . 
Vise, Pneumatic, for steam hose.....---.-- 


with direct steam........ Saree wide shout esaac 
Washing, Spray (see Cleaning) 
Water coolers, Kelvinator Corp.......+.+-- 
Weights, Box car, by Wendel J. Meyer....- 
Welded piping on freight and passenger cars 

(Northwest Air Brake Club).......--++++: 
Welding and cutting tips repaired.......... 
Welding 


Gas, on the Nickel Plate, by J. C. Miller 
Oxyacetylene shape cutting effects large 


SAVINGS «2. -ee eens reren PREI 
Scrapping cars by line production 
method .....-.- TENN PE 


Welding Equipment , 
Cutting wheel, Electric-Arc, Electric Arc 
Cutting & Welding Co.....--.-.++5- 
Electrode for welding aluminum, Lincoln 
Electric Co... eect ee reece terete 
Regulators, Purox, Linde Air Products 


ciations) 
Westinghouse Air Brake Co. 
Air compressor, Hand-operated......-- 
Testing device for brake cylinders...... 
Westinghouse Elec. & Mfg. Co. 
Air-conditioning system on I. 
Wind-tunnel tests on trains........ 18*, 
Wheel flanges, Duplicating. with plaster of 
paris 
Wheel-shop practices, Correct. by Wesley R. 


Wheels, Steel, Thermal checking......----- 
Wheels, Car 
Pevelooment of... ..... pees eee tenes 
Car, Flat, for transporting mounted. ... 
Car for transportation of (D. & H)... 
Mech, Div. report... .. ee cece ee eee eae 
Second-hand, Longer life from, by W. 
H. Shriver. . 0... eee eect etre seers 


Switch-back yard for storing (A. C. L.) 


353* 


84* 
368° 


485* 
250" 
377° 
297° 

43° 


77° 
507° 


231* 
334* 


Wheelbarrow for handling 


dope cece cece cee cece ererece bale hae, LISS 
journal packing........+.2--2++: wees 465% 
Wheeler, H., Address (Mech. Div.)......- . 260 
Wheeling a 2-10-2 locomotive (B. & 0.)....  373* 
Whitcomb Locomotive Co., Gas-electric loco- 
motive ...eeeeee eee CERLE RIRE PA SOEN: 135° 
Whitening edges of footboards on switchers 204% 
Whitfield, E. O. 
Maintaining rail motor-car engines (N. 
Yo N. H. & H.)....---+ 2 E E i a 
Making valve repairs to rail motor-car 
engines ...--escereee treet ign saw oO, 
„Rail motor cars, Maintaining.........- 76° 
Whiting Corp., Bushing-truing machine..... 41* 
Whitridge, Horatio L., The I. C. C. vs. 
Class I Railroads of the United States.... 193 


Window clarifier, Walker's. ........---+5-- 12RF 
Wood „Conversion Co., Jaton weatherproofed 
ABTIC eae cc cos Aaaa oraa AOE 
Woodbridge, H. C.. Railway fuel.......... 97 
Working for the railroads........ 3 $ 
Wrench, Blow-off valve..... 
Wrench, Thor rotary pneumat 
Pneumatic Tool Čo EEIE Ee 
Wright, Hugh W., Labor 


Y 


Yale & Towne Mfg. Co., Midget series elec- 


tric trucks....... EEE E mangers 80" 
PERSONAL MENTION 

Argyle, C. Soc cc cence nee ida aen 130 
Armstrong, D. Ererir orim ira iewe nids . 344 
Barnes, W. F..... eee ee teens 479 
Berdelman, A. C.... 0... cece eee eens 217 
Black, L 479 
Blake, R. P 


Brockman, 
Brooks, 
Brophy, M 
Brown, 
Brown, M. J 
Budwell, Walter 
Butts, F. 
Byron, A. 
Carlson, E. Ue... 2. eee tees 49 
Carpenter, H. D......... eee ee eee eres 258 
Carver, J. Le. ccc cc cece etree 287 
Cavanaugh, O. B........ eee eee ees 384 
Chaffin, H. B....... eee eee eee eee 257 
Cherry, W. Yo... cee cree eee nee 304 
Chinn, i DEEE ae eshte tie Be 90 
Clark, Factis eriei epena ahs Be 304 
Cole, J. E O Ga) E TEE ese ee 479 
Colligan, P. Ji... 6. cece eee tenes 343, 437° 
Conley, J. Aso... cee cece eee t renee 479 
Corya, W. Eun... eee eee teens 384 
Daly, M. A... eee eee cece trees 49 
Davis 49 
Devine, G 480 
DeWitt. W.. 384 
49 
344 
438* 
384 
Emerson, C. L... eo cee e cere rete nete 258 
Fawcett, Ton... eee eee cere teers 50 
Fiegel, Ni... cece eee eect eter rne ete 
Finberg, H. Avo... eee eee ene 17 
Frey, C. Woseee eee e cence cere eer e ees 384 
Gable, Roy. cn... cece reece tener teens 384 
Gallagher, L. J..... 00 - eee cece r eres 49 
arden, J. 384* 
Gerbes, C. Jone ec ccc cee nee enes 384 
Gill, C. A... 3ai" 
Goodchild, A. / 50 
Gorman, T. 343 
Gouge, William... ...-.---+5 550 e rere cere 479 
Gugler, H. Ci... eee eee eters 258 
Hagen. O. Hu... 2.6 cece eee 
Hall G: Banys kien aa oa E O 
Hall E Kadan k eerie a ee ee 
Hambleton, ^. 
Hanna, E. Ro... eee ee eee tt 
Hansen, Herry.. 


Harmison, W. 
Harvey, H. H. 
Haskins, E. G 
Hawkins, T. M.. 
Hays, H. E.. 
Helme, C. F. 
Hungerford, 
Hunter, P. 


Hyman, T. M.. bol arana E A AS agar E URTE RER 480 
Irish Jy Tes scnco decree choti Sette wt tie ZIR 
Tacob, William 478 
Tefferson, M....-.- 49 
Jirousek, Joe. ee reer 218 


t short, non-illustrated article or note; t communication. 


RAILWAY MECHANICAL ENGINEER—1932 vii 


Jonnstor. WP pei P einget ane Miller, George A........ cee eee cece ee eee 344 Fem Harry EE E EAE ETE 137 
Rhodes, Godfrey W............erccc ete 258 Foley, Jobn B.. $ 
Kane, J. F 172 Four-Wheel Drive Auto C tH 
Keillor, S. 130 Schlafge, William........... 0.050: e ee eee 218* Foy, Norman W N 43 
Kelly, R. E Fan 258 Scully, Thomas. en senes ninety IE TATA 172 Franklin Railway Oil “Corp. . SS re 
Keppelman; H R E beter 384 Small, William T... 384 Frigidaire Corp......... nae ree ‘2 320 
Kilbury Ge Ra TIS, Ba E aE A t Bees 258 Snyder, Walter... o. oeeo e eooo cece eee ee 218 = Fuess, R......... psoas mra eee 120 
Kee Jeo ee AJB Fuller, MSi grt temne arenge 88 
SUPPLY TRADE NOTE 
Liar An aa a 257 ; : Cr Mer Tank iCar cots Sees a 
Eroa gil. Jaa thts anderen 384 Allison, G. B....e.. cee ceee eect ee sence 170, 519 G ai Refoact Sie 520 
E Je Ries ge ctot chat N 357 American Car & Foundry Motors Co....48, 129 General St ractories CO.. reece eee eee 382 
| OL E @ a en ee ORE 304 American Hair & Felt Co..........--ee0ee 88 neras ore astings Corp.............-. 255 
Lanter A a D E S it "59 American Locomotive Co..........+ 215 Gibbons, Stonk E weet t ee eect eter eens 437 
, ri American Shim Steel Cox tas 342 cies. Steel Tu S GOs orr Saw de eee eas 123 
MacD, Ae eee P merican Steel ire Co... 2 E So) Poe teoseia sip tie Lire aata win ee 
ka A ; 3 ag opagai 30; 218 American. Steel Foundries: 216 Goodycar Tire & Rubber Co............... 255 
Marshall Joc A. + se ha ene 49 American Throttle Co. 437 Gould Coupler Col IIE B 
Mason, EO ROOOOOIIUIUUIUUIIIIINI] 258 Areo Co.isesransy wa 48 Graham, HE ee UIUI iyo 
McCann, Jo Beia aa chased geben holies 258 Argyle Railway Sup 520 Greenfield T ee ie’ Corp askin ic A ae 
Mato GAE cocker teatime 480 Armstrong Paint & BIS: renee Steel Car Cone ee 170 
McIntyre, Da ee oe a a an (217 Ashton Valve Cone. 170 Gregg Co, el Catt CO. ras yorni 215, He 
Melntyre Disisi ea i eet oee te BU ee ee cee ee hy OE Vay mate a SSS 
Mie Cle A S 217 Baldwin, Locomotive Works. Oe | aac a ae 48 
Mueller, $, BO OCO UOO 344 in, E PRE rears Sen at Hale & : 
Mulvagh, G._H.....-.. 0-2 sce ee eee 50 Barco Mfg. Co.. reve 170 Hardie, Kibum ES rA A ATAT $ 
Murray, F Ho OOO OC N 479 pner Ma ch saptea 215 Mates W, Ja OIII 382 
Myers, Leon Sredi keeno ra cece eee cence eee 218 B- B Nut , Co; <: E BES eh Fees 170, Harrison, J: D A E E E Ee 
Nabors, H. Bhd gentas e 130 eck Carl, Bornea prea as Headley Emulsified Products Co........-.-- 8 
Needham, H Loja. cer ierre miinaan ei 130 Benet, Hugh.....i. iiiter nnrir 519 Hener Charles Esc eee 26 
Sh a hig Berry Bros soli 21s ae De Woe ys T 
Nichols, Co Assor sce eeeceee ec EAn iEn G00y vee ea oe nets. Ter Helwig, A. Airese i rioosne naciais 342 
Norton, ©. Hasreti shinee done ARRA: 384° Binked, Robert HOII OIII] 215 Hennessy, W. Joo LLO 215 
Park, J. S Bird-Archer Co....---.+seee+ +++ +255, 302, 342 Hennessy Lubricator Co ++ 258 
+ oo Blackmore, George A........---+-eeeeeeee 216* ess-Bright Mfg. C 437 
Passage, Blanchard, E. P 170 intz, J. R. C........ 88 
Pearce, HC 0 Blancha; A acer orcs ote 70 Holcomb, J. L Mi i0 
eiffer, 5 JON. Jiccarier ie anasaini rei. opkins Coats. 
Phelps. B. ; Box Crane. g Hoist Coresi etue esate aae o 382 Horner, Col. L, ron 
Plaskitt, rady, S ns E T BE Humphrey, A. L Bier 
Prendergast," Brandt EnG oieee orret trapai a 
ene ray Į] E meee LAP 318, 286, 382 Ilinois Steel Co... uses 302, 342 
Rodda ay Browning, Crane & Shovel Co...seeseeeeees 88 Toenail Brownhoist Corp. saa E e 
Reano ryant; Ac Goes secs aee sash Ipa anaia eget 8 International Nickel Co., Ince... 0.0000... . 2 
Kesler, C. E 5 pant machinery & Engineering Co... .89, 478 Yevin, William A..s..-sss.ccssccsecees it, 2ts 
eynolds ; Ts SS eee crea 4 
Richards: L Doinei Laermer: ; Bus, Eduard G, Mig: Cosersssaserrerees BO Jenks ATB oonu ere a eeta 256 
Richardson, Louis A.........----- F Bullard Co PET EE ET Tohns- Manille Sales Corp....... eonan 48, 215 
Richers, tan ET NN etn ARTERE S: A 7 48 Johnson, T. Ra a E ate oye ah for arene 215 
oberts, John.........66---0 0 x E N E ER eC ones, den D....... eee eee eee eens 437 
Rowson, W. E.....-...--+ sf Burden, Iron Coi anying o SCO ree ones, Irving Hoi oroo cece eee anen a 342* 
Ruiter, A. R.........- eee ao eas bea Mae nas ones & Laughlin Steel Corp.............. 170 
Butler, (Hi Cis owisiccediss, ccna sede dete. 129 
Russell, É. A... vee Byers, A. Mi, Cones LENNE 88,256, 478, Rating. Karl E ae 
Seiders, Irwin A; yers, J. Frederic... .......oeeeenrerrenee 256 Kerrigan, Walter CIII IIIIIIIIIIIIIIIIII 748 
Sellers, Cairns, C. K., Co......00055 . 382 Kleinhuizen, John A......-... ee cece eee 48 
Sharp, . L.. s Canadian General Transit Co 171 Kron Cress cad edt che cada eee ana cee Wee 215 
Sheckler, C. R : Carey, Philip, Co 88 
Sheedy, J. A 5 Carnegie Steel Co 342 LeFevre, Harvey..........cececeeceeeeees 437 
Sheehan, D. J.. Carnegie, W. R 215 Levey, Morris. ........ 0.2 sce cece cece tees 170 
Smart, George | Carry, Champ 256 Link-Belt Co... ccc. cece cece eens 170, 216, 519 
Smith, B. Case G HOIN gg Locke, John H......... ss ccc orreee ranes 255% 
Smith, H, Castle, A. M, & C 343 Locomotive Finished Materials Co...... 478, 520 
Smith, w Caterpillar pjractor C C 89 Jowell wrench Go ai oaa ea aia a A a ea 302 
mith, W. to or ETAT 437 rication Devices, Inc........... usses. 
Stewart, L. Chase, L. TN z Co.. a Lukens Steel Co......... eee cee ee eee eens 738 
Stroeh, E. Chicago Malleable Castings Co............. 302 Lukenweld, Inc. ....e.. eseese 48, 88, 171 
Stuart, J. Chicago Railway Equipment Co......... 255, 302 
Stubbs, H Clark; R Assets cece iis engi siiras ATA eiS 88 MacLean-Fogg Lock Nut Co..........+.+05 255 
Sullivan, Cluff, Charles C..... EEE EENG 3704 NE 342 Manning, Maxwell & Moore, Inc........... 382 
Sullivan, Coffey, George E...s:ssscccecceceeeeccees 255 Marland, Wi- Hiss. oss o esetei eredera nadi 382 
Sumner, A. Cole Automatic Nut-Lock Corp...........- 437 Marlin-Rockwell Corp. .....:+ssscssssceeee 478 
Swanson, A. Geese cece cece eee eeceeee 304 Columbia Steel Corp AE A ES 302, 382 Massey: Phi ie Aeey EE Tu aiast ewes oes 88 
y onneely, E, K..esesepessresesrorerrrere 255 AUY ilip Leweesee cee ee ree eeeeeceeee 48 
Tait, R. Hiv. sec e cece eee cee eee eens 257 Cooling & Air Conditioning Corp........... 478 Mays, FI gd ASTET FEE PIE AIT AE 342 
Tipton, G, Fi... . 6. eee eee eee eens 172 Cooper, Ransom, Jr.......-eseeeee erences 48 McCord fe, CO. ice es Kou a Rees ye ote 302 
Towner, W. _H.....-- eee e eee eee tenes - 480 Coppus Engineering Corp.-.........--.--+- 437 McFate, J. EB... cscs cece cece cece eee eens 478 
Trachta, G. P..... eee eee eee ee eee 258, 384 Cotton, Paul W......cceceec ect ec crese 383 McGinnis, Thomas Peg oe cigthas SOROS 478, 520 
Twist, George .....-.--. eee reece entrees 384 Court, W. A OI esc vcev ara ears} kiebis 170 McKaig, Clement V..............s00e eee 302° 
f Croft C A peesi heade cuts EEEE pE aS 88 McKnight, Charles E ia Meee Rieke Dice saree 48 
Vinsant, H. Cin... eee cece eee eee eee eens 257 Croft, William H.... ss. ce cee e eee ee eee 216* MeTeod & Henry (oer ree ree rere 382 
eMullen, C. Lecce ee eee eee eee 89 
Walden, F. Tin... cece cece eee eee eee eenee 172 Darby, 1 PEET PENENT PRY ig Ie Pe Pa 215 Melcher Co.......-.- .. 130 
Walker, Woescnsvcrsucs tar MN EAEE KARTE en 479 Darder. Threadiock Corp...) IIIN 437  Millhouse, William E..... 342 
Warne, C. Cr... cece esc ce cece erent EERE ES 90 Dayton-Roderwald Co.......-.-2sseeeeeres 48 Mills, James R......... 342 
Warren, ii V EEE E nae 257 Dearborn Chemical Co. ......... ue.. 215 Milwaukee Loca, M 519 
Wilcox, E: Main ponesi go T onnie Rani 304 Detroit Graphite Co......... esses esere 88 Modine Mfg. Co 130 
Wray, P. Cr... ce cece ee eee ete eens 172 Diehl, Ambrose N........-. 2202 ee eee eee 302 Mo-Mo Co.........255. in 170 
Diesel Engine Manufacturers’ Assn........ 383 Montreal Locomot . 129 
Young, A. Boece cee ce cee eee e eee eee nre 172 Double Seal Ring Corp............005- 382, 478 yare: a Cla rh 302° 
OWN; Se Gaile tec cis Sis its Hele eee te as 217* organ, J. P.. 171 
: Drever, Thomas.............0ceecee nenese 216 Morris, Thomas 382 
PERSONAL MENTION OBITUARIES Drew, James H......... Loh aa aide Sete a asi 88 Morrison Metalweld Process, Inc 519 
Bichlmeir, George w. 480 Drysdale, William F............-.... 00008 129* Morie, GPR, H 88 
Bunker, William D.. 172 Ehle, Archibald Hy PIELEN 170 Mueller, Mark :Giifniecedwsosuetencecee re a8 
ectric Arc Cutting elding C R8 
Campbell, H. L........ 0.0 eee cence eee ee 480 Flectro-Chemical Engineering Carp 256 National Lead Co............. eee e eee ee 216 
England, W. R....... . 170 National Lumber Mfgrs. Assn............. 170 
Deems, J. Fin. cee ce eee cece etree terete 50 Ensign, John Walton. 130 New York Air Brake Co............. 00005 302 
Eager, A. H 438 Enterprise, Railway Equ sment . 255 Nichols, George E e AE ane D AR 215 
v Ones OO r E AAA E A sees 478 Nichols, George P., FOS ed AEE k, 256 
Eubank, Cox & Turney. LUULIN 323 Nordberg Mfg. Co...... RAEN 129 
Fravel, George B......----- sete cere e reese 172 Evans, "Walker Hi... si o e 437 
j i Dhade Coie eatrini eile a aa ba ee 4 
Gillespie, Henry Clay...-...--..eeeeeeees 304 Fairbanks, Morse & Co...... sirisud 49, 88, 215 odee Eo Boos he nee 17g 
Hop w a Farrell, ames A raoa ar eironi nh eaS 89 O'Brien, E Bes A O E B02 
Haon Wiliam UULU, 520° E 129, 90 ONGD Frank g ILIIIOIIININI 316 
i irebar Corp., ....eesssrssererresrrrreeee 256 Ogan, George t s EEE A O 382 
Lavoie, Louis.........eosueseseossesessee 384 Fitch, J. Hep Jreisiaerin seid tnsisetyonae 302 Ohio Equipment Co........... cece ee eee 437 


* Illustrated article; § editorial; t short, non-illustrated article or note; ¢ communication. 


wit 1932—GENERAL INDEX (Continued) 


Pacific Coast Steel ‘Corp RET ENA 256, 383 

(Tra A: MOE E NS 48 
Peerless Equipment Co.............000e008 382 
Poole Foundry & achine | O RE AEE 255 
Pullman Car kM Mfg. Corp...............05 48 
Pullman Co. ..........0.--005 Braga ihe 8 ates 0 0 256 
Pyle-National Co. .......... 0. cece eee 256, 520 
Räils Comeu eao Se tess ba a AARE 343 
Railroad Materials Corp................ 88, 170 
Railroad Su pply (ee ee eer a 88 
Rawlplug Co... .... cece cece eee eee 382 
Rennix, V. E A AS T EEE A 437 
Republic Steel La a EEEE 342, 478 
Ridenour, W. E........ ce eee ee eee eee 342 
Robillard, Robert E................0 2c eee 520° 
Robinson, Theodore W.........0. cece eens 302 
Rock River Engineering Works............ 88 
Rown, Charles A........ cee cece eee tees 216* 
Royal Railway Supply Co........-..6-.008 342 
Ryerson, Jos. T., & Son, Inc........... 129, 382 
Safety Nut Corp.......esssesssssssesesss 170 
Safety Wrench Appliance Co......... . 302 
Schiller, M.........s cece eens 382 
Schlacks, R. J.. 437 
Schumann, A. P.. 89 
Searle, Clarence E 89° 
Seens, J. W........- 383 
Sellers, William, & C 48 
Sharer, George M......... 519 
Shaw-Box Crane & Hoist C 382 
Shaw-Palmer-Bakewell Co.. 48 
Sheldon, Morse, Hutchins x 215 
S K F Industries, Inc..... 437 
Skayef Ball Bearing co 437 
Smith, Stanley H., 88 
Snowden, Howard. 437 
Speer, J. W........ 382 
Standard Locomotive Equipment Co........ 255 
Standard Steel Car Co............0 ccc eeee 255 
Standard Steel Corp...........-seeeeeeees 255 
Standard Steel Works............--.-5 215, 437 
Standard Stoker Co........ beets eset eeeee 437 
Stearns-Stafford Roller Bearing Co......... 256 
Stephenson, J. Ti... . ccc cece cece tere ees 382 
Stewart, Sap ; Grice eeseatr err aera 256 
Stoddard, Charles N...........-..00 0c eeee 129 
Sturtevant, B. F., Co... ..... eee eee eee eee 478 
Soh (Re Lesierse 35 bad Os wise Signi 48 
Sullivan Machinery Co...........-. 000 eee 215 
Superheater Co.......... eee e eee eee enee 382 
Talmage MES OE ET E 170 
Taylor, H irchard PEE E OERE NITA 383 
Taylor, Myron C........ cece cece ee eee 171 


Taylor, W. Aces oe vag ote scien ed bsae bana 478 
Tennessee Coal, Iron & Railroad Co........ 342 
Thomas, John Hives eee ke 382 
Thompson, A. W......... cece eee eee renee 215 
Thorp, George G........-.. cc eee ce ree eeeee 342 
Timken H AS seis bce occa aig oan ea ae ES 215 
Timken, Henry H., Jr..... 0c... cece eee 38 
Timken Roller Beating COM A 88, 215 
Timken Steel & T: Tub E Coeden se tition es 342, 437 
Torrence, Reon Pence cin dncen gin Calne el 0, 216 
Townsend, T O a ao a EE 215 
Trent, Sdin H EE T NTETE 48, 215 
Ullmann: J Soiled ds neva La EARNERS 170 
Umatattd, William E..........0......2. 0066 88 
Union Switch & Signal Co.............c00. 216 
United States Steel Corp......... 171, 255, 383 
Universal Draft Gear Attachment Co....... 130 
Unlimited Lines, Inc........ cece eee ee eens 170 
Vapor Car Heating Co., Inc............... 170 
Viloco Railway Equipment Crins tea cess 170 
Vinnedge, W. M 437 


Waugh Equipment C 
Weil, D P 
Weiler, "George H 
Welding Engineering Co..............0.005 88 
Westinghouse Air Brake Co............. 88, 216 
Westinghouse Elec. & Mfg. Co........... 88, 382 
Wheeler, Frank R..... ce. cece eee eee eee 170 
Whitcomb Loco, Co.. ... 00 I eee eee 519 
Whitenack, J. Bi... eee cece eee eee eee eee 478 
iese, J. (Frederies oii cies se eae since vee ce 48° 
Wilbraham, William S................0005 171 
Wilcoxen, F. S.s OILILL 255 
Wilkerson, Bert C......-... ccc cee eee eee 382 
Williams, White & Co............. cece eee 
Wilson, C; Buss wccuhs ane viene Ak eee ean 
Wilson, Elbert B.............. 2. eee eee eee 
Wise, Sy Desi aieed oie ide bom dna ees 
Witherspoon, John C 
Witte, Frank Eu... .es 5 ei ew ct tert oa es 
olf, H. Wes cece cae atg eden dence eid iat 
Wood; > Charles: Dissi S sco coire site nonni ds 


Woodin, William H 
Woods, Edwin S., & Co. 
Worthington Pump & Machinery Co. 


89, 170, 342, 437, 519 
Wiles T Resa s oanien iesieta uae ede 519 
Yates, “Trac Bots. ca tebe ia eens 89 


Young, Raymond 0O........... cece eeeeeeee 478 
Zimmerman, R F.......... eee e eee eee eee 255 


SUPPLY TRADE NOTES OBITUARIES 


Agnew, William Newton................05 217 
Anderson, John E.........0 2.0 sc ceeeee eee 171 
Austin, William L................... eee 171" 
Barrett, James........ ununue 343 
Blackburn, i William W.. 89 
Brown, Dütesceesoeciineeceirsersririrads 
Burden, James, De E AEA 
Byers, Eben M.......... 0. 0c cece cece eens 
Call, Delmar N EEEE ESEE LETEA 
Clancy, John T.............. 
Curwen, Samuel M 
Gardner, Harold Brooks.................05 49° 
Gray, George M.........-. 0. ccc cece eee eee 383 
Greer, Benjamin B...................00 00 130 
HobattC.C ie ested ec ste i na tuane opes 343 
Howard, Clarence H........... 0.0... 0000e 49° 
Jordan, Frederick S.......... 0. cc cece ee eee 49° 
Keeney, Rober M. 303 
Kelley, William V. 89 
Landis, F. F.. 256 
Leigh, Edward `B. 256 
Matthews, Basil W 383 
McPherson, Charles J 303 
Miller, T. L.......... 343° 
Overton, Frederick S.............. 00 eee ee 303 
Richards, W. F..... 0... eee eee eee sendis 89 
Retkarcae J. Fiia TE ERON 383* 
Ryder, Gilbert E... coed amend ownscee se’ 257* 
Sloan, Burrows ........... cece eee ee eees 171 
Smith, Samuel Lewis. ........... cece eee 478* 
Vilas R Cis dace en eeee ees ese wo asia 303 
Walker, Edmund H............-.eseeeeeee 257* 
Walsh, Cornelius M............0e eee cee eee 217 
ison, aS og a EO SEE 256 
Woodruff, “Horace Wig Drie oea ENS 383 
Zimmerman, Fred G..........0-0. see eee ene 383 


Railway Mechanical Engineer 


' Founded in 1832 as the American Rail-Road Journal 
With which ore also incorporated the National Car Builder, American Engineer and 
Railroad Journal, and Railway Master Mechanic. Name Registered, U. S. Patent Office 


January, 1932- 


Volume 106 No. 1 
General: Car Foremen and Inspectors: 
Mechanical-Department 1931 Expenditures Lowest Car Scrapping by the Line Production Method.. 28 
on Record .. Sa Medeaa ih eters: eases ta E Sk os eared 1 An Efficient Incinerator ............6. A be! OO) 
Air Resistance of High Speed Trains........._, 18 Protecting Car Jacks from the Weather........ 31 
Questions and Answers for Air-Brake Foremen 31 
Handling Mounted Car a ae ai = 
i 7 Reduce Movements to the Repair Track........ 
Motive Power Department: Storing Car Axles Safely l... 33 
Annual Report of Bureau of Locomotive In- voa 
SPECTOR geasa aaaea esa esn e be 7 A 
Western Pacific Single-Expansion Articulated Back Shop and Enginehouse: 
Locomotives nunua anank 14 5 A 
Gas Welding on the Nickel Plate............... 34 
Repair Stand for 8!4-in. Compressors.......... .. 36 
Duplicating Wheel Flanges with Plaster of Paris 37 
Car Department: Direct Steam for Washing Rails and Drivers.... 37 
A Portable Floor Crane............. eraa ... 38 
Servicing Passenger Cars at Terminals.......... 9 Making Throttle and Reverse-Lever Quadrants.. 38 
Device for Removing Front Ends...... EAE 39 
Editorials: 
W New Devices: 
e Are One-Hundred Years Old............... 23 : 
Modern Motive Power Produces Results......... 23 Bullard Mult-Au-Matics............ perigee i 2 40 
Training All Employees ....................... 24 Triple-Valve Bushing Truing Machine.......... 41 
Persistence Needed in Safety Efforts........ 1. 24 Acme Friction Drive Forging Machincs........ 41 
Manufacturing in Railway Shops............... 25 Plastic Metallic Packing. ..............-..0. 2005 42 
Retiring Freight Equipment... O OI 25 Pipe Threading and Cutting Machine........... 42 
Keep the Cars Moving ..................... 26 Bottom Outlet Valve for Tank Cars............. 43 
Neg Books a Thor Drilling and Honing Machine... 01.0... 43 
Clubs and Associations ..... 44 
The Reader’s Page: 
Longer Life from Second-Hand Wheels......... 27 News ....... 
Air-Brake Catechism—Is This Better?. 27 A 
Too Much Investment in Shops................, 27 Index to Advertisers ....... 36 (Adv. Sec.) 


Published on the first Thursday of every month by the 


Simmons-Boardman Publishing Company 


34 Crystal Street, East Stroudsburg, Pa. Editorial and Executive Offices, 


. Wri 
30 Church Street, New York Roy V. Wright z 
. i ; Editor, New York 
Chicago: Washington: Cleveland: San Francisco: 
105 West Adams St. 17th and H Streets, N. W Terminal Tower 215 Market St 
C. B. Peck 
Samvuet O. Dunn, Chairman of Board Subscriptions, including the eight daily Managing Editor, New York 
5 hicago ‘ editions of the Railway Age published in A 
Henry Lee, President ; ; ae 
New York June, in connection with the biennial con- E. L. Woodward 
Lucius B. SHERMAN, Vice-Pres. vention of the American Railway Associa- re ‘ d . 
c meang Vice-P i ton, Mechanical Division, payable in ad- Western Editor, Chicago 
POE Meo FeS Wee res: vance and postage tree: United States, 
‘Roy Nie Wair, Vice-Pres. and Sec. and Mexico, $3.00 a year; Canada, $3.50 Marion B. Richardson 
New Yor P a year, including duty; foreign countries, ‘ ; T 
Fazoreiek H. Tnourson, Vice-Pres. nob including. daily editions of the: Railway Associate Editor, New York 
Gezorce State, Vice-Pres, Age, $4.00. , 
New York ý H. C. Wilcox 
Ermer T. Howson, Vice-Pres. The Railway Mechanical Engincer is o A . ; 
Chicago member of the Associated Busincss Papers Associate Editor, Cleveland 
F. C. Kocen, ee: (A: B. P.) and the Andit Biran ef 
vew Yor irculations (A. B. C.) and is indere y 
Joun T. DeMort, Treas. the Industrial Arts Index and also by the Robert E. Thayer 


New York Engineering Indez Service. Business Manager, New York 


14 RAILWAY MECHANICAL ENGINEER 


January, 1932 


Jenkins vALVES ARE ALWAYS MARKED WITH THE “DIAMOND” 


-r 


Perhaps you need one 


FTEN a valve problem arises that 

requires a special design for its 
correct solution. The valves shown 
above are representative. They illus- 
trate just a few of the many and diverse 
kinds of valves which Jenkins en- 
gineers have developed and which 
are now finding a wide use for a 
diversity of services. 


Among the valves pictured are: 


Fig. 750—Bronze Regrinding Union 
Bonnet Globe Valve. For 200 Ibs. 


steam working pressure. 


Es the complete Jenkins BOOK OF VALVES 
Catalogue No. 22A on pages 819 to 866, 1931 
meen edition of Sweet's Engineering | 


Fig. 743—New Standard Bronze 
Globe Needle Valve, with bronze 
spindle. For close regulation of 
air, gasoline, and other fluids. 

Fig. 124—Standard Bronze Y or 
Blow-Off Valve. Opening in line 
with pipe. Renewable disc and 
seat ring. 

Fig. 710—Air gun. Renewable Disc 
specially compounded for com- 
pressed air service. Standard, flat, 
rounded or extension tip. 

Fig. 370—Standard Bronze Gate 
Valve. Solid wedge. 

Fig. 890—Jenkins lron Body Bronze 
Mounted Globe Valve, Screwed, 


Regrinding, union bonnet. 
+ 


JENKINS BROS. 


80 White St., New York, N. Y., 524 Atlantic Avenue, 
Boston, Mass.; 133 No. Seventh St., Philadelphia, Pa.; 
646 Washington Blvd., Chicago, Ill., 1121 No. San 
Jacinto, Houston, Texas. JENKINS BROS., Limited, 
Montreal, Canada; London, Eng. Factories: Bridgeport, 
Conn.; Elizabeth, N. J.; Montreal, Canada. 


of these 


Fig. 720—Bronze Rapid Action 
Valve for hot and cold water and 


other fluids. Quick flow, on and off. 


Fig. 762—Jenkins Bronze Regrinding 
Swing Check Valve, Screwed. Re- 


newable bronze clapper. 


Fig. 357—Bronze Selclo Valve. For 
severe service where valve is oper- 
ated hurriedly or carelessly. 


Jenkins Valves in bronze, iron and 
steel for practically every valve need 
are obtainable at your supply house. 


s 4 
Jenkins 


BRONZE IRON STEEL 


VALVES 


Since 1864 
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Mechanical-Department 1931 
Expenditures Lowest on Record 


Review of last year’s business 
shows only 237 locomotives, 22 
passenger cars, and 14,687 
freight cars ordered by the rail- 
roads in the United States and 
Canada—Few orders placed for 
machine tools and shop equip- 
ment 


HE year 1931 will be written down in the records 

as one of the worst in railroad history. During 
the year just ended the purchases by the Class I rail- 
roads from manufacturers amounted to about $639,- 
000,000. Under normal conditions the annual purchases 
from manufacturers by the Class I roads amounts to 
approximately $1,350,000,000. The amount of money 
spent by the railroads last year for manufactured ma- 
terials, supplies and equipment was about 53 per cent 
less than the normal amount. Furthermore, the total 


earnings of the Class I roads were approximately » 


$4,246,500,000, or about $1,100,000,000 less than in 
1930 and about $2,100,000,000 less than in 1929. The 
total earnings for 1931 were the smallest since 1917, 

This large decrease in earnings necessarily forced 
most drastic reductions in maintenance. Expenditures 
for maintenance of equipment were about $202,000,000 
less than in 1930, and about $388,000,000 less than in 
1929. 


Orders Placed in 1931 Compare Only with 1919 
and 1921 


The number of locomotives ordered for domestic 
service during 1931 was only 235; freight cars, 10,880, 
and passenger cars, 11. The smallest orders ever re- 
ported before, as shown in the charts, were those placed 
in 1919, under government operation, and again in 1921 
as the result of the depression that came at the end of 
1920. 

With respect to equipment orders in Canada, only 


il 


l 


liali 


Sante Fe gas-electric car equipped with a Brill 535-hp. power plant—Gen- 
eral Electric transmission 


two locomotives and 11 passenger cars were ordered. 
On the other hand, orders for freight cars placed by 
Canadian railroads with builders in that country totaled 
3,807, or nearly double the 1930 figure of 1,936. 

` Orders for rail-motor cars were also’ the smallest 
since 1922, the first year for which records of motor- 
car orders were compiled. Twenty-six motor cars were 
ordered for domestic service and four for service in 
Canada. No trailer cars were ordered. 

Orders placed during 1931 for machine tools and 
shop equipment were also small, as was to be expected. 
Purchases of gas and electric trucks, trailers and hand- 
lift trucks dominated the year’s business. These pur- 
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Locomotive orders from 1901 to 1931 


chases and orders placed for nearly 10,000 skids of a 
variety of box and platform construction are an in- 
dication of the attention which mechanical-department 


Orders for Locomotives Since 1918 


Domestic Canadian Export Total 
2,593 209 2,086 4,888 
214 5 898 1,170 
1,998 189 718 2,905 
39 35 546 820 
2,600 68 131 2,799 
1,944 82 116 2,142 
1,413 71 142 1,626 
1,055 10 209 1,274 
1,301 61 180 1,542 
58 54 846 

603 98 27 728 
1,212 77 106 1,395 
440 95 20 555 
235 2 28 265 


officers are giving to the problem of handling mate- 
rials in the shops and store houses. 


Progress Made in Locomotive Design 


Two noteworthy events are in the record of 1931 
locomotive progress. These are the completion of the 
two multi-pressure locomotives, one for the Canadian 
Pacific and one for the New York Central, the design 
of which was the joint project of the Superheater 
Company, the American Locomotive Company, and the 
respective railroads. This event marks the distinctive 
entrance into a field of truly high pressures in Ameri- 
can locomotive design, requiring radical departures in 
proportions, arrangement and details of construction 
from conventional practices. The second event was 
the recent completion by the American Locomotive 
Company of two Hudson type locomotives for the 


E 


New York Central which, with the exception of the 
trailer axles, have complete installations of roller bear- 
ings on all axle journals. These two locomotives both 
have SKF engine trucks. One has SKF bearings and 
the other Timken bearings on the driving-axle and 
tender-axle journals. 

Last year was one of comparative prosperity in so far 
as orders for electric locomotives were concerned. The 
Pennsylvania orders for a total of 150 of these for use 
in connection with its extensive electrification program 
brought the total electrics ordered in any one year above 
the number of steam locomotives purchased for the first 
ume. 

The outstanding locomotive orders during the year 
were eight 4-6-4 types of 45,822-lb. tractive force or- 
dered by the Chicago, Milwaukee, St. Paul & Pacific; 
ten 4-8-4 type ordered by the Delaware, Lackawanna & 
Western; 20 4-8-4 type having a tractive force of ap- 
proximately 85,000 lb. ordered by the Lehigh Valley, 
and six single-expansion articulated 2-8-8-2 type loco- 


Orders for Passenger Cars Since 1918 


Domestic Canadian Export Total 
9 22 26 57 
292 347 143 782 
1,781 275 38 2, 
46 91 155 492 
2,382 87 19 2,488 
2,214 263 6 2,483 
2,554 100 25 2,679 
2,191 50 76 2,317 
1,868 236 58 2,162 
1,612 143 48 1,803 
1,930 334 29 2,293 
2,303 122 33 2,458 
PEENTE 66 203 15 885 
11 11 21 43 


Multipressure 4-8-4 type locomotive built for the New York Central by the American Locomotive Company, with the 
co-operation of the Superheater Company 
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PASSENGER CAR ORDERS 


Passenger car orders from 1901 to 1931 


motives ordered by the Western Pacific. The largest 
orders placed for oil-electric locomotives were for seven 
placed by the Bush Terminal and five by the Lehigh 
Valley. 


Eleven Passenger Cars Ordered in 1931 


Reflecting the influence of the business depression, 
orders placed in the United States for passenger-train 
cars in 1931 numbered only 11. The unusually low 


Orders for Rail-Motor Cars and Trailers 


1923 1924 1925 1926 1927 1928 1929 1930 1931 

For service in U. 
Care Cope es 77 120 149 142 180 175 132 54 26 

For service in 
Canada 12 7 4 9 10 10 8 4 
For export ky 34 32 12 9 28 3 10 
Total 132 190 178 201 194 169 65 40 
Motor cars...... k 112 171 161 176 172 159 56 40 
Trailers 20 19 17 25 22 11 9 ibs 


total of 11 cars ordered not only ranks as the poorest 
year since 1918, when only nine were purchased, but 
also as the second poorest since 1901. 

The sudden slump in passenger-train car buying, 
moreover, affected all classes of passenger-train equip- 
ment—coaches, Pullman cars, and mail, baggage and 
express cars. 

Like those placed by the railroads of the United 


Comparison of Rail-Motor Weights, U. S. and Canada 


Weights 1926 1927 1928 1929 1930 1931 
25,000 th. aid UNE cscs se vedsanwacs ace ID ay 3 Se “sal Mae 
ove 25,000 Ib. to and including 50,000 lb. 7 .. 4 6 

ver 


50,000 Ib. to and including 75,000 lb. 2 4 4 -i (i 
Over 75,000 Ib. to and including 100,000 lb. 79 29 16 5 se ve 
Over 100,000 Ib. to and including 125,000 1b. 32 88 62 20 2 a 
Over 125,000 Ib. to and including 150,000 Ib. 5 21 58 54 29 25 
Over 150.000 Ib. to and including 175,000 Ib...  .. 

Over 175,000 Ib............ LEET It» Gee, ed as 
Unclassified (sis codsisis cise SoGisinsesGncwis snepies 26 SO 7 


States, passenger-train car orders in Canada in 1931 

also totaled 11, six of the cars being purchased by the 

Canadian Pacific and five by the Canadian National. 
Production reports show that the total number of 


passenger-train cars built in the United States and Can- 
ada during 1931 was 285, against 1,514 built last year. 
Of the 1931 total, 198 cars were built in the United 
States for export and 66 in Canada for Canadian use. 
Production for domestic use in this country was the 
lowest on record; production for export was the lowest 
since 1929, and production in Canada was the lowest 
reported since 1925. 


New Developments in Construction 


The decline in all types of passenger-train traffic ex- 
perienced during 1931 is due in all probability largely to 
the depression and is only in smaller degree a continu- 
ance of the downward trend of the past decade. Should 
this be so, at least a slight upturn in passenger revenues 
may be expected to follow any revival in general busi- 
ness, while it is equally fair to assume that any such 
revival would stimulate the buying of passenger equip- 
ment. New developments in passenger-car design and 


Power-Plant Capacity of Rail-Motor Cars, U. S. and Canada 
Horsepower 1929 1930 1931 
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construction, and particularly the perfection of various 
methods of air-conditioning, have tended to increase 
passenger comfort and thus, under normal business con- 
ditions, should aid the roads to hold or to increase their 
passenger traffic, with a consequent stimulus to passen- 
ger car buying. 

From a development, such as air conditioning, once 
inaugurated, there is no turning back. The extent to 
which it has demonstrated its ability to remove two of 
the principle discomforts of railway travel—heat and 


CHICAGO GREAT WESTERN 


cCc GW 
67599 


cart 140000 
Wut 164100 
trer 40300 mws 


All-welded hopper built for the Chicago Great Western by Pullman Car & Manufacturing Corporation 
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FREIGHT CAR ORDERS 
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Freight car orders from 1901 to 1931 


dust—has already created a widespread desire for it on 
the part of the traveling public. 


Rail-Motor Cars Ordered 


As shown in the table of orders for rail-motor cars 
and trailers, the number of cars ordered in 1931 is the 
lowest recorded. Of the 30 cars ordered, 22 have 


Orders for Freight Cars Since 1918 


Domestic Canadian Export Total 
114,113 9,657 53,547 177,317 
22,062 3,83 3,994 29,893 
84,207 12,406 9,056 105,669 
23,34 30 4,982 28,358 
180,154 746 1,072 181,972 
94,471 8,685 396 103,552 
143,728 1,867 4,017 149,612 
92,816 642 2,138 95,596 
029 1,495 1,971 70,495 
72,006 2,133 646 74,785 
51,200 8,901 2,530 62,631 
111,218 9,899 3,023 124,140 
46,360 1,936 1,200 49,496 
10,880 3,807 151 14,838 


power plants of 400-hp. capacity and one has a plant of 
300 hp. One car has a 415-hp. capacity power plant. 
Of the six rail-motor cars having power-plant capac- 


Types of Freight Cars Ordered in 1931 for Use 


in the United States and Canada 


Type Number Per Cent 

F Flat and: logii 6i.ccecais ihanaa 420 2.8 
G=Gondolas: piece 5 bas oN Savicatrae Oty A 1,562 10.7 
H—Hopper ccc sesecs sistis ar erorotesier Etawa 3,238 22.0 
R—Rétrigerator: SOREA E E 2,323 15.8 
S —Stock’ and’ poultry ossa snea cea cae ois 760 5.2 
TTE sig 9 Same DAAE era E REDON 357 2.3 
KBR: iisa ba oe adah veh agaw win dastes 5,100 34.8 
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Not classified ....... ss 264 1.8 
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ities of 500 hp. and over, the 900-hp. car ordered by the 
Atchison, Topeka & Santa Fe from the Pullman Car 
& Manufacturing Corporation is the most notable. This 
is to be an articulated unit with Electro-Motive engines 
and General Electric transmission. Its estimated weight 
is 240,900 Ib. The Santa Fe was the largest purchaser 
of rail-motor cars during the year, ordering a total of 
16 units. Three of these are 550-hp. capacity cars, 
weighing 136,450 lb. each, which were built by the J. 
G. Brill Company. The remaining 12 cars ordered by 
the Santa Fe are of 400-hp. capacity. 

Although the 1931 orders for rail-motor cars are 
small, the figures in the table showing the power-plant 


Freight Cars Built Each Year Since 1913 
United States Canadian 


Grand 
omestic Foreign Total Domestic Foreign Total total 
176,049 9,618 185,667 22,017 207,684 

97,626 462 98,088 6,453 104,451 
58,226 11,916 70,142 1,758 74,112 
111,516 17,905 129,421 case 135,001 
115,705 23,938 139,643 3,658 151,401 
67,063 40,981 108,044 14,704 124,708 
94,981 61,783 156,764 6,391 163,185 
60,955 14,480 75,43 uep sisa 
40,292 6,412 46,704 8,404 55,853 
66,289 1,126 67,415 58 67,973 
175,748 2,418 178,166 Kaa 
113,761 1,141 114,902 1,721 116,623 
105,935 3,010 108,945 rh 
88,862 2,771 91,633 1,645 93,278 
63,390 1,087 64,477 2,851 67,328 
46,060 938 46,998 5,158 52,156 
82,240 3,168 85,408 8,557 93,965 
75,188 1,909 77,097 6,923 84,020 
13,205 409 13,614 4,633 18,247 


capacities indicate a continuance of the trend toward 
higher capacity units. 

The weights of 25 of the 30 cars ordered for service 
in the United States and Canada fall between 125,000 
and 150,000 lb. Four cars have weights ranging be- 
tween 150,000 and 175,000 Ib. One of the tables shows 


The engine-truck, driving-wheel and tender-truck journals have SKF roller bearings—No. 5344 has Timken bearings on driv- 
ing and tender-truck journals—Built by American 
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the distribution of the motor cars by weight since 1926. 

All of the cars ordered during 1931 for service by the 
steam railroads on this continent have gas-electric 
power plants. No oil-electric units were ordered. 


Domestic Total of 10,880 Freight Cars Sets New 
Low Record 


A total of 10,880 freight cars were ordered for do- 
mestic service in the United States. This is less than 
one-quarter the number ordered in 1930, and is only 
one-tenth of the 1929 business which involved the pur- 
chase of 111,218 cars. Furthermore, it represents just 
about half the business done in 1919 when the previous 
low point was reached with orders for 22,062 cars. 

A somewhat brighter picture is gleaned from the sta- 
tistics of freight car orders placed by Canadian railways 
with builders in that country. The 1931 total of these 
latter was 3,807, or nearly double the 1930 figure of 
1,936. In 1929 Canadian roads ordered 9,899 freight 
cars and in 1928 they purchased 8,901. Despite the un- 
favorable comparison with these two years, however, 
the 1931 total is larger than that of any of the five 
other years since 1923. It has, in fact, been exceeded in 
only six of the past 14 years. 

The explanation of the poor business accruing to car 


Passenger Cars Built Each Year Since 1913 
United States 


Canadian 


builders during 1931 is to be found in the statistics of 
railway traffic. Car loadings which averaged over a 
million a week in 1929 did not cross the 800,000 mark 
for any week of 1931. With such a traffic decline the 
freight car surplus reached proportions approaching 
each week the total of cars loaded. During the first 
half of the year the surplus averaged more than 600,000 
cars, while it was consistently above the half-million 
mark for the remaining six months. During the last 
week of November, for example, 558,807 cars of rev- 
enue freight were loaded while the freight car surplus 
was reported as 659,346 cars. 

The events of the past year mark the beginning of a 
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Interior of Pullman’s latest air-conditioned car 


new era in the development of rolling stock for freight 
transportation. The action of the Interstate Com- 
merce Commission in permitting departures from the 
conventional tariff structure, to aid the railroads in their 
efforts to meet the competition of motor trucks on the 
highways, has opened an entirely new field for the 
exercise of initiative and ingenuity by railway manage- 
ments in providing new forms of transportation serv- 
ice which will undoubtedly grow steadily in importance. 
These forms of service require the use of demountable 
containers, several types of which are developed. 

During the year the Bessemer & Lake Erie ordered 
1,050 hopper cars of 180,000 Ib. capacity ; the Northern 
Pacific, 1,500 box and 500 stock cars, and the Canadian 
National, 2,800 box cars, 500 drop-end gondolas and 500 
general service cars. These were the largest freight- 
car orders placed during 1931. The L.C.L. Corporation 
ordered 275 container cars, a design of car developed 
especially for container lading. 


Machine Tools and Shop Equipment 


One hundred and one roads—about 96 per cent of the 
total route mileage—reported their purchases of ma- 
chine tools and shop equipment made last year. Of the 


Chicago & Illinois Midland 2-10-2 type locomotive built by the Lima Locomotive Works, Inc.—Tractive force, 77,700 lb.— 
Equipped with Franklin booster with tractive force of 10,500 Ib. 
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101 reporting roads, 54 reported purchases of one or 
more units. Forty-six made no purchases during the 
year. 

Seventeen roads, representing nearly 22 per cent of 
the total route mileage, placed orders for 10 or more 
units during the year. The larger part of these orders 
was for material-handling equipment. A total of 18 rail- 
roads placed orders for power trucks and trailers. Fifty- 
three power trucks were ordered, of which the large 
majority were of the elevating-lift type or were 
equipped with cranes. Of the total number ordered, 
26 were electric and 27 gasoline-engine driven. The 
number of trailers ordered last year, a total of 234, is 
the largest number ordered any year since 1924, with 
the exception of 1928 and 1930 when 395 and 785 were 
ordered, respectively. 

Although the orders in 1931 for machine tools did 
not amount to much, still the comparative distribution 
of units, as shown in the vertical columns of the table 
under each year, bear a striking proportional similarity. 
Of the 56 items listed in the table, only four show blank 
spaces for 1931. Orders for grinding machines domi- 
nate the tool groups with a total of 77, of which 54 are 
floor grinders. Of the heavier types of machine tools, 
engine lathes, vertical drill presses, vertical boring mills 
and horizontal milling machines predominate. Orders 
for miscellaneous forging machines compare favorably 
with previous years, except 1929, 1926 and 1924. 

Much of the purchasing done by the railroads during 
the year was for shop-equipment units not listed in the 
table. A considerable number of spray-painting equip- 
ments; water pumps, the most of which were for boiler 
washing; units for electrical shops, shop power, etc.; 
jacks of large capacity for car and locomotive repair 
work; locomotive drafting units, and locomotive pullers 
were ordered last year. In addition, a number of units 
were ordered for installation in oil and waste renovating 
plants. Several railroads installed hot-water boiler 
washing plants. Some of the shop-equipment units 
ordered were for the precooling of passenger cars. 

All things considered, the mechanical departments of 
the railroads are deserving of much credit for what 
they have accomplished during the past year. That 
equipment conditions were no worse in the face of the 
extremely drastic curtailments of expenditures for 
maintenance is real evidence of the high standards of 
maintenance which had been in effect for a number of 
years prior to the advent of the general depression. 
However, when the demand for railroad transportation 
increases, there will be few locomotives and cars now 
in storage in condition for immediate service. The lim- 
ited volume in which materials and appliances needed 
to maintain rolling stock have been purchased during 
the past year has made it necessary to “rob” equipment 
on the storage tracks, 


The past few years have seen radical changes in the 
methods and practice of maintaining locomotives and 
rolling stock. There is every reason to believe that once 


Machine Tools and Shop Equipment Purchased Over an 
Eight-Year Period 


1931 1930 1929 1928 1927 1926 1925 1924 
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Drill Presses 
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Vertical and others 17, 3S 121 63 92 203 114 107 
laners 1 13 49 12 23 39 25 4% 
Shapers 7 20 53 42 46 75 70 74 
Slotters . 4 2 11 6 8 7 9 13 
Boring Mills 
Horizontal ..........00e00e 1 4 7 8 4 13 13 16 
Vertical and others ........ 5 31 53 46 49 93 56 64 
Milling Machines 
Universal .........e eee eeee 1 2 4 5 8 26 15 18 
Horizontal and others ...... 8° 16, SS) <i24. 19" -37v «23, (32 
Grinding machines 
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Combination punch and shear. 1 8 16 16 20 
Flue Shop Machinery 
Flue welders .......cces000 1 5 
Miscellaneous ...........+4+ oe 4 
Boiler Shop Machinery 
1 
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Forming rolls 12 9 9 14 12 
Riveters .. 27 #12 37 7 S 1S 
Blowers 10 37 40 53 37 100 97 
Furnaces 

Oil erry rere dco. & 32 52) Gh “S368 “3-38 

Electric and others ........ 8 27 118 43 27 18 96 .. 
Woodworking Machinery 

Boring machines .......... 1 4 15 11 12 9 8 10 

Mortisers: 2 6.0cc ccc acascece sa S 1$ 9- at AO T6 13 

Surfacers and jointers ...... 3. 23, 16 18: 15:43 17- 17 
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Air-Brake test ra 


Air compressors - 25 39 66 52 64 82 54 
MOTOS a eor asos E ESAE SAS 56 115 124 101 122 138 27 
Electric welders............005 29 69 96 72 46 158 110 


railroad earnings become what they ought to be that 
there will be many railroads in the market for modern 
tools and shop equipment. 


LERIGH VALLEY 


Lehigh Valley 4-8-4 type locomotive built in March, 1931, by the Baldwin Locomotive Works—Tractive force 66,400 Ib. 
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Annual Report of Bureau 
of Locomotive Inspection 


A G. PACK, chief inspector, Bureau of Locomo- 
@ tive Inspection, in his report to the Interstate 
Commerce Commission, states that during the fiscal 
year ended June 30, 1931, there were fewer locomotive 
accidents than at any time during the past 20 years and 
that this reduction has been consistently made in about 
the same ratio as the condition of locomotives has been 
improved. As in former years, boiler explosions con- 
tinue to be the most prolific source of accidents. Dur- 
ing the fiscal year ended June 30, 1931, boiler ex- 
plosions caused 15 fatalities and 41 injuries. Only 16 
fatal accidents resulted from failures of steam locomo- 
tives and tenders and their appurtenances, the one 
death, not accounted for from boiler explosions, being 
caused by a defective coupler. 

The fact that the railroads were able to continue to 
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Relation of defective locomotives to accidents and casualties 
resulting from locomotive failures 


improve their record with respect to defective locomo- 
tives, handicapped as they have been by curtailed ex- 
penditures for maintenance, speaks well for the effec- 
tive work being done by the mechanical departments 
in meeting the emergencies created by the depression 


Condition of Locomotives, Found by Inspection, in 
Relation to Accidents and Casualties 
Per cent of 


Fiscal locomotives Number of 
year inspected locomotives Number of Number of 
end found ordered out Number of persons persons 
June 30 defective of service accidents killed injured 
1923 65 7,075 348 72 1,560 
1924 53 5,764 1,005 66 1,157 
1925 46 3,637 690 20 764 
1926 40 3,281 574 22 660 
1927 31 2,539 488 28 517 
1928 24 1,725 419 30 463 
1929 21 1,490 356 19 390 
1930 16 1,200 295 13 320 
1931 10 688 230 16 269 


and also for the standards of maintenance established in 
past years. Following is an abstract of Mr. Pack’s 
report: 
Investigation of Accidents and Condition 
of Locomotives 


During the year 10 per cent of the steam locomotives 
inspected by our inspectors were found with defects or 
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Twentieth annual report of the 
Bureau of Locomotive Inspec- 
tion to the Interstate Commerce 
Commission shows best record 
since 1916—Boiler explosions 
continue to be most prolific 
source of accidents 


errors in inspection that should have been corrected be- 
fore being put into use as compared with 16 per cent for 
the previous year. This reflects the best condition of 
locomotives in service ever recorded. A summary of all 
accidents and casualties to persons occurring in connec- 
tion with steam locomotives compared with the previous 
year shows a decrease of 22 per cent in the number of 
accidents, an increase of 23 per cent in the number of 
persons killed, and a decrease of 15.9 per cent in the 
number of persons injured. The increase in the number 
of persons killed was due to one particularly violent 
boiler explosion in which six persons were killed. This 
explosion was due to lapse of ordinary caution on the 
part of the enginehouse force rather than to any struc- 
tural defect in the boiler. 

The decrease in accidents and casualties brought 
about by the decrease in defective locomotives, and the 
converse, are graphically shown by chart. The percent- 
age of locomotives inspected found defective; number 
ordered out of service; number of accidents resulting 
from the failure of some part or appurtenance of the 
locomotive or tender, including the boiler; number of 
persons killed; number of persons injured, are shown in 
a table for the fiscal years ended June 30, 1923, to 1931. 

It will be noted from the table that from 1923 to 1931, 
both inclusive, the percentage of locomotives inspected 
found defective consistently decreased from 65 to 10; 
the number of locomotives ordered out of service de- 


Broken cylinder casting caused by compression when the 
valve centered due to loss of the link-block pin 
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creased in the same manner from 7,075 to 688, or 90.3 
per cent; the number of accidents decreased from 1,348 
to 230, or 82.9 per cent; the number of persons killed 
decreased from 72 to 16, or 77.8 per cent; the number of 


Number of Steam Locomotives Reported, Inspected, Found 
Defective, and Ordered From Service 


Parts defective, 


Year ended June 30 
PL ie 


inoperative or missing, r — 
or in violation of rules 1931 1930 1929 1928 1927 1926 
1, Air compressors ..... 481 873 1,202 1,282 1,679 2,151 
2: Arch tubes ......... 60 87 104 103 127 204 
81 76 132 133 192 211 
4, 10 12 20 7 13 8 
5. Blow-off cocks 191 325 442 469 650 780 
6. Boiler checks . 263 521 761 914 1,043 1,200 
7. Boiler shell .... 430 579 841 954 1,422 1,888 
8. Brake equipment - 1,923 2,706 3,894 5,214 6,572 7,062 
9. Cabs, cab windows, 
and curtains ...... 1,484 3,066 2,140 1,670 2,055 2,666 
10. Cab aprons and decks 415 710 1,905 852 1,086 1,307 
11. Cab cards .......... 211 226 305 378 575 696 
12. Coupling and uncou- 
pling devices ...... 98 122 154 179 289 394 
13. Crossheads, guides, pis- 
tons, and piston 
MOUS: oud 0 Bak ace. ove 856 1,421 1,887 2,088 2,602 3,018 
14. Crown bolts ........ 96 95 129 164 235 334 
15. Cylinders, saddles, and 
steam chests ...... 1,265 2,311 3,210 3,264 4,526 5,080 
16. Cylinder cocks and 
TUBRINT MATENEE 411 $48 967 1,007 1,634 1,904 
17. Domes and dome caps 83 154 227 281 388 463 
18: Draft igear ines ces 568 950 1,310 1,453 2,037 2,634 


Cast-iron tender-truck wheel which had 63 cracks in the 
tread—Some of the cracks extended into the flange 


19. Draw gear ......... 640 1,003 1,367 1,650 2,210 3,140 
20. Driving boxes, shoes, 

wedges, pedestals, 

and braces ........ 25 1,359 1,993 1,990 2,710 3,342 
21. Fire-box sheets ..... 341 471 657 730 796 1,129 
225 EINES aatscon a iracicwan 187 254 334 464 465 556 
23. Frames, tailpieces, and 

braces, locomotive.. 740 1,271 1377 1,354 1,682: 1:973 
24. Frames, tender....... 105 177 297 256 264 373 
25. Gauges and gauge fit- 

tings, air’ Scewatasc 192 290 309 461 721 886 
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Parts defective, 


3 e, Year ended June 30 
inoperative or missing, EN 


or in violation of rules 1931 1930 1929 1928 1927 1926 
Gauges and gauge fit- 
tings, steam ...... 324 553 678 969 1,425 2,038 
27. Gauge cocks ........ 415 783 1,114 1,413 2,024 3,068 
28. Grate shakers and fire 
GOOFS. s sssncaiccri 410 767 295 377 613 720 
29. Handholds ......... 562 865 1,125 1,373 2,285 3,100 
30. Injectors, inoperative. 55 103 86 93 84 78 
31. Injectors and connec- 
tiong esesss osses 1,815 3,275 4,484 5,563 7,188 8,303 
32. Inspections and tests 
not made as required 4,862 7,456 9,246 6,623 8,889 10,646 
33. Lateral motion....... 289 372 618 673 8 
34. Lights, cab and classi- 
fication we. .ees ease 77, us i à nè iw té 
35. Lights, headlights... . 180 373 488 571 835 946 
36. Lubricators and shields 176 312 423 500 746 883 
37. Mud rings........... 318 445 636 822 1,073 1,458 
38. Packing nuts........ 523 828 991 1,265 1,851 2,772 
39. Packing, piston rod 
and valve stem.... 706 1,429 1,708 1,904 2,214 2,489 
40. Pilots and pilot beams 160 272 371 386 507 638 
41. Plugs and studs...... 182 348 482 619 740 1,087 
42. Reversing gear....... 299 579 788 967 1,247 1,539 
43. Rods, main and side, 
crank pins, and col- 
list wass ieri teiser 1,520 2,488 3,465 4,152 5,137 5,683 
44. Safety valves ....... 61 116 170 172 212 270 
45. Sanders : 804 1,008 1,031 1,268 1,769 
46. Springs and spring rig- 
ging . 3,311 4,557 4,939 5,956 6,826 
47. Squirt ho 313 387 478 644 975 
48. Stay bolts 395 542 590 631 905 
49. Stay bolts, broken 1,098 1,197 1,867 2,373 3,582 
50. Steam pipes 730 925 1,020 1,308 1,587 
51. Steam valve: $ 599 471 708 774 962 
52. Steps ...... ae 1,021 1,394 1,817 2,440 3,227 
53. Tanks and tank valve 732 1,426 1,717 1,941 2,747 3,430 
54. Telltale holes........ 151 183 174 241 377 487 
55. Throttle and throttle 
TICKING PET ETES 574 1,175 1,554 1,889 2,233 2,618 
56. Trucks, engine and 
trálling ss ieissesss 714 1,141 1,605 1,914 2,363 2,860 
57. Trucks, tender....... 1,059 =1,531' 2,144 2,610 4,114 4,929 
58. Valve motion......... 497 827 1,067 1,262 1,568 1,576 
59. Washout plugs ...... 815 1,283 1,871 2,211 2,786 3,649 
60. Train control equip- 
TAE 6 aisis'n 5:6 pore we 9 48 60 112 scies EE 
61. Water glasses, fittings, 
and shields ....... 955 1,501 1,816 2,115 -2,973 3,621 
62 Wheels’ votes cca seid awis 750 1,025 1,325 1,609 2,119 2,243 


63. Miscellaneous—Signal 


appliances adge 
p ha brakes (hand) 418 691 1,101 1,273 1,511 1,746 


Total defects..... 36,968 60,292 77,268 85,530 112,008 136,973 
Locomotives reported.... 60,841 61,947 63,562 65,940 67,835 69,173 
Locomotives inspected...101,224 100,794 96,465 100,415 97,227 90,475 
Locomotives defective.... 10,277 16,300 20,185 24,051 29,995 36,354 
Percentage of inspected 
L found derective ani 10 16 21 24 31 40 

ti t 

Otene bie Ne Ae 2 688 1,200 1,490 1,725 2,539 3,281 


persons injured decreased from 1,560 to 269, or 82.8 
per cent. 

It may be noted from the chart that there were fewer 
locomotive accidents during the year than at any time 
during the past 20 years, and that this reduction has 
been consistently made in about the same ratio as has 
the condition of locomotives been improved. If proper 
inspections and repairs are made in accordance with the 
requirements of the law and rules, many accidents will 
be avoided. Some of the carriers are maintaining their 
locomotives in such condition as to fully meet all the 
requirements of the law and the rules, regulations, and 
instructions made or given thereunder while other car- 
riers were found to be delinquent in various degrees. 


Boiler Explosions or Crown-Sheet Failures 


As in former years, boiler explosions caused by 
crown-sheet failures continue to be the source of most 
of the fatal accidents; 93.7 per cent of the fatalities 
during the year occurred from this cause as compared 
with 84.6 per cent for the previous year. It has been 
pointed out in former reports that the increasing size 
of locomotive boilers and the higher pressures carried 
therein tend to increase the violence of explosions and 
cause increase in the average number of casualties per 
accident. Notwithstanding, there has been a marked 
decrease in the number of boiler explosions and firebox 
failures as the result of low water and other causes. 


(Concluded on page 17) 
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Servicing Passenger Cars 


At Terminals 


T:E terminal servicing of passenger equipment, tak- 
ing into consideration the various operations neces- 
sary from the time that a passenger car arrives in the 
coach yard from road service and is placed in service- 
able condition, both from a standpoint of safe operation 
and cleanliness, is quite a problem, as those who are 
familiar with the operation of passenger equipment 
readily realize. 

The keen competition evident in the present day and 
age has brought about considerable changes in trans- 
portation. Added attractions, such as radio, interior 
design, improved ventilation, cooling units and many 
other features made necessary to meet the rapid changes, 
have materially added to the comfort of the traveling 
public, as well as to the. number of equipment details 
which can get out of order. 

In the first place, the staff of supervisors at a coach 
yard, referring to the larger coach yards, usually con- 
sists of a general car foreman, assistant general car 
foreman and the required number of assistant foremen 
who supervise the various classes of employees, such 
as mechanics and coach cleaners necessary to place in 
presentable condition and insure safe operation of pas- 
senger trains assigned under their jurisdiction. 


Mechanics and Coach Cleaners Have Regular 
Train Assignments 


The operations pertaining to maintenance and clean- 
ing of the passenger equipment are assigned to the 
varicus classifications of mechanics and coach cleaners. 
By that I mean that all of the mechanics and coach 
cleaners have regular assignments of trains, certain 
work, such as that of the tinners, pipe fitters, and special 
operations pertaining to cleaning, not being assigned in 
this way. 

One of the first operations, and an item of importance, 


* Mr. Berger is assistant master car builder of the Chicago & North 
Western, Chicago. 

t Presented at the November 9 meeting of the association, held at the 
Auditorium hotel, Chicago. 


By A. W. Berger* 


The need of wide-awake organi- 
zation, careful attention to de- 
tails and regular assignments of 
trains is pointed out in Chicago 
Car Foremen’s Association 


paper f 


is the inspection of through equipment on arrival off 
the road in the passenger station. Inspectors at the 
depot are assigned for this purpose, it being their duty 
to inspect trains inbound for anything that may be 
dragging to prevent damage to interlocking plants, and 
reinspect equipment outbound for any defect which may 
have developed en route from the coach yard. 

A feature of material importance on passenger equip- 
ment inbound off the road is the inspection of journal 
boxes, which should be felt with the bare hand to deter- 
mine the running temperature. Journal bearings run- 
ning above normal temperature should be denoted with 

n “X” and those running O. K. with an “O.” A 
journal box marked with an “X” denotes to the in- 
spector or car oiler in the coach yard that this particular 


` journal box has been heating above normal temperature, 


and his duty is to jack up the journal box, examine the 
journal, journal bearing, etc., and correct the trouble. 

In this manner, any number of hot boxes are elimi- 
nated, which would be practically impossible in the 
majority of instances with no evidence of previous 
heating outside of feeling journal boxes for running 
temperature. This, of course, would not be practical 
after arrival of the equipment in the coach yard, because 
the journal boxes would be cooled off. 

On arrival of passenger equipment in the coach yard, 
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Coach yard, repair track and other facilities of the Chicago & North Western at California avenue, Chicago 
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the first and most important operation is the inspection. 
To insure safe operation and to avoid delays en route, 
it is highly important that a thorough inspection be made 
and that inspectors assigned to this important phase of 
operation be capable and entirely familiar, especially 
with the running draft gear, etc., and have a knowledge 
of the A.R.A. rules pertaining to passenger equipment. 
Inspectors should be free from other duties, it being 
understood, of course, that their assignment is such 
that it will keep them employed during their entire 
period. 

Inspectors should have an assignment of trains in- 
bound, and one of their first duties should be to place 
themselves in a position where they can check equipment 
for slid flat wheels while trains are backing into the 
coach yard. This is very important as it is practically 
impossible to detect flat spots on wheels after a car is 
standing still, unless the spots are visible or a report 
is furnished by the train crew. The equipment should 
then be followed up and inspection completed before 
each train is broken up and the cars placed in line on 
their respective outbound trains to avoid unnecessary 
switching, which is costly. 

Particularly should a thorough inspection be made of 
wheels, proper side-bearing clearance, elliptic and helical 
truck springs, couplers and draft gear, brake beams, 
brake-beam hangers, connection pins, cotter keys, brake- 
beam release springs, safety straps, etc. As the cars 
are marked bad order for the various defects requiring 
repairs on the repair track, the yardmaster should be 
notified, as well as the repair-track foreman. In this 
manner, the yardmaster will be in a position to spot cars 
according to their departure from the coach yard and 
the foreman on the repair track should arrange for 
repairs accordingly. 

The light running repairs are chalk-marked and com- 


pleted in the yard, running repairmen being assigned 


to a certain number of trains and held responsible 
accordingly. These repairmen are assigned in pairs, 
each man to his respective side. 

Repair-track forces comprise a foreman and the re- 
quired number of truck repairers, according to the aver- 
age number of bad orders handled. These men are 
formed in gangs, usually four men to each gang, as fol- 
lows: One man in the pit to operate jacks, remove 
brake connections, etc., and the balance of the men above 
the pit to remove tie straps, springs, pedestals, jack up 
of the car body, etc. 

In this connection, it is also essential that the repair- 
track foreman personally inspect cars as they are placed 
on the repair track, not only for the defect which has 
shopped the car, but for a general inspection of the 
trucks, draft gear, couplers, etc. He must arrange to 
correct conditions which may in a short period neces- 
sitate reshopping of the car and thereby unnecessarily 
penalize the company. 


Passenger Journal Boxes Repacked 
Every Four Months 


A feature of great importance both in passenger and 
freight-train operation is the lubrication of journals. 
All concerned fully realize the importance of operating 
passenger and freight with a minimum delay. Hot-box 
delays are not only costly from an operating standpoint, 
and increase maintenance cost, but also possibly even 
more serious, cause delay which is apt to result in the 
loss of passenger business and freight shipments. 

In order to minimize hot-box delays, a definite period 
should be set for the repacking of journal boxes, ex- 
amination of journal bearings, journals, wedges, etc. In 
this manner, conditions are detected which cannot be 
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discovered by ordinary inspection, especially cracked 
and loose liners, glazed packing and waste grabs, which 
are not visible. The repacking period should be at least 
once every four months. This practically entirely pre- 
vents packing from becoming glazed and, in addition, 
through renovation, eliminates the short strands and 
restores elasticity. 

The assignment for this operation should be com- 
prised of a special gang consisting of two inspectors 
and one helper. The inspectors working on opposite 
sides, jacking up journal bearings consecutively, com- 
pleting their inspection of bearings, journals, wedges, 
etc., and the helper removing old packing, delivering it 
to the renovating plant and repacking journal boxes 
complete on home equipment. 

It is also of the utmost importance that the regular 
routine of inspection and servicing of journal boxes be 
lined up in a systematic manner. Careful inspection 
should be made of each and every journal box, especially 
for low journal bearings, waste grabs, cracked bearings, 
cut or rough journals, tilted journal boxes, etc., and 
to see that the packing in the journal boxes is properly 
dressed. Inspectors assigned to these positions should 
be capable and fully familiar with the various phases 
pertaining to the lubrication of journal boxes. A regu- 
lar assignment of trains should be set aside for each in- 
spector, which will not only assure proper inspection 
and servicing of journal boxes, but also place the re- 
sponsibility directly where it belongs. The packing re- 
moved is taken to a renovating plant where it is thor- 
oughly washed, car-oil filtered and re-used. 

Roller-bearing equipment, as all familiar with it know, 
needs possibly more exacting care than the standard 
friction bearing, in that all parts must be machined 
perfectly and measure up to the necessary requirements. 
Where a sufficient number of cars are operating 
equipped with roller bearings, it pays to assign a me- 
chanic to the servicing of roller bearings exclusively, 
checking the oil level, and renewing defective and worn- 
out parts in the yard. In addition, extreme care should 
be exercised where cars are placed on the repair track 
for change of wheels, calipering all parts for limits of 
wear, pitted condition of rollers, races, etc. 


Air Brakes Cleaned at Six-Month Intervals 


The cleaning and daily testing of air-brake equipment 
is also of the utmost importance. Air-brake cylinders 
should be cleaned, oiled and tested according to the 
A.R.A. requirements, and particular care taken to see 
that safety valves are uniformly adjusted. In fact, on 
the Chicago & North Western, we clean, oil and test 
the air brakes every six months on passenger equip- 
ment. This positively assures good operation and elimi- 
nates any opportunity of cars exceeding the 12-month 
period. This operation is assigned solely to one air- 
brake repairer and helper, the helper being necessary to 
assist in cleaning large cylinders and especially applying 
and removing the U. C. valve. The triple valves re- 
moved are cleaned, oiled, repaired and tested on test 
racks meeting the A.R.A. requirements. 

Daily testing and adjusting of air brakes on passenger 
trains are taken care of by regular air-brake inspectors, 
such inspectors being assigned a certain number of 
trains and held responsible accordingly. Each inspector 
is equipped with a portable test truck. It is his first 
duty to walk around the train, see that all angle cocks 
are opened, hose coupled, bleeders closed and rear angle 
cock closed. Application of the air connection can then 
be made without any danger of loss of air. The in- 
spector then checks the main for leaks, applies brakes 
with the service test, measures the piston travel, re- 
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leases the brakes by a slow rise in the brake pipe pres- 
sure to determine the condition of the triple-valve main 
piston ring and makes necessary adjustments. Care 
should be exercised to see that the retainer valves are 
also tested according to the A.R.A. requirements. 

Pipe and sheet metal work is assigned to a certain 
number of pipe fitters and tinners, depending on the 
number of cars handled and the class of equipment. 
These men, while assigned to a certain number of trains, 
are more or less free to cover any portion of the yard, 
especially the pipe fitters. It is the latters’ duty to 
repair pipe breakages, steam, air and water, to remove 
filters and make repairs to the water pressure system. 
The various mechanics, such as air-brake inspectors, 
hose couplers and waterman report breakages when 
these are noted, either by phoning the office with the 
local yard phone or reporting ‘such defects to the 
supervisor in direct charge. 


Meeting Winter Conditions 


As we all know, winter brings considerable trouble 
to a coach yard, especially to steam-heat apparatus and 
water works. To eliminate considerable trouble and 
to avoid delays due to steam-heat failures, a thorough 
campaign should be conducted in preparation for the 
winter months. Pipe fitters should be assigned during 
the summer months for the purpose of repacking end 
valves, overhauling regulators, replacing lagging on 
steam train lines and branch pipes, and repairing metal 
connectors, yard connections, etc. 

Another feature of importance is the Baker hot- 
water heating system. While the draining, blowing out 
of dirt, scale, etc., and recharging of a heater with water 
usually lasts from shopping to shopping, there are times 
when this becomes necessary in service, due to pipe 
breakages, holding cars out of service and placing them 
in storage where no steam is available to keep the cars 
warm or possibly to avoid expense through the use of 
fuel. In such instances, care should be used that that 
system is properly drained during the winter months 
to prevent freezing. 

Baker heaters, when in use, should be checked daily, 
especially the water level, and the safety valve should 
be tested at least once every six months to prevent any 
possibility of corrosion from salt water preventing the 
safety valve from functioning and releasing excessive 


free from ashes. This likewise is a special assignment 
during the winter months and is usually handled by a 
reliable coach cleaner. 

The number of tinners employed is governed by 
the cars handled requiring this class of work. Their 
duties consist of repairing metal roofs, water coolers, 
gravity tanks, hoppers, wash stands, and kitchen ranges 
and cleaning of filters. The tinners should, like the 
pipe fitters, be assigned to a certain number of trains 
as far as practicable, covering the trains in their assign- 
ment and repairing defective conditions as they are 
found. It is understood, of course, that supervisors, 
in checking equipment under their jurisdiction and find- 
ing repairs necessary in advance, should assign such 
work in accordance with train departure, especially dur- 
ing the winter months when this class of work is more 
prevalent. 


Interior Details Which Should Receive Special 
Attention 


Interior work such as painting, carpenters’ duties, 
upholstering, etc., are also of vast importance, especially 
so under present conditions when it is impossible to 
shop cars regularly due to the reduction in forces. The 
duties of a coach ¢arpenter are many, such as the re- 
placement of window glass, repairs to locks, doors and 
seats, replacing worn aisle strips, replacing gas globes 
and shades, repairing and adjusting door checks, renew- 
ing weather stripping, etc. Particular attention is neces- 
sary during the summer months to the care of window 
sash, so that windows can be raised without effort by 
the traveling public. In addition, sash locks and stops 
should be thoroughly checked daily to see that they are 
in proper condition to avoid any possibility of windows 
dropping and resulting in claims due to personal injury. 
Other items of importance are adjusting door checks to 
prevent doors from standing ajar or slamming, repair- 
ing inoperative doors, especially side doors on baggage 
and mail cars. 

Touching up with paint on the interior as well as 
the exterior is also very essential, especially on first- 
class equipment, such as parlor cars, diners, cafe cars, 
lounging cars, etc. The furniture on the interior as 
well as the exterior finish receives many abuses through 
carelessness on the part of the traveling public, they, of 
course, or at least the majority, being under the im- 


A view at the crossover where pasSenger-car conditioning and supply operations are carried on 


pressure. To assure proper care, a special assignment 
is necessary, especially where a sufficient number of cars 
equipped with Baker heaters are in service. It is also 
important that Baker heaters be properly kindled ready 
for fire, coal chutes filled and fires looked after regu- 
larly to avoid overheating. Proper checking avoids 
waste of fuel, and the ash pan must be kept clean and 
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pression that railroads have endless resources and that 
a little damage, more or less, means nothing. 
Features in particular which are very noticeable and 
seem to receive the maximum of abuse and wear are 
the chairs, window sills, doors, tables and writing desks. 
Touching up these features and keeping them neatly 
refinished adds materially to the interior of the car. 
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Steam, water pipes and foot rests should also be kept 
neatly painted, as pipes scale frequently and present an 
unsightly appearance. 

Exterior painting is also of the utmost importance 
and should be taken care of during favorable weather 
conditions. Features in particular which should be 
given constant attention are the window frames, vesti- 
bule doors, roofs, belt rail, battery boxes, steps, buffer 
wings and foot plates. A painting job of importance is 
what might be termed dressing up the rear ends. Rear- 
end cars on the important trains, especially trains 
equipped with observation cars, should have the railings 
cleaned and the coupler face and end sill, safety chains, 
etc., painted daily with a light quick-drying spray paint, 
which sets off the rear end prominently when placed in 
the train shed for the receiving of passengers. 

Men who do this work, similar to the coach carpen- 
ters, should be assigned to certain trains, with the ex- 
ception, of course, that it becomes necessary at times 
where more than one painter is required on a certain 
class of work to complete painting before departure 
of the train. This usually happens on important special 
trains requiring preferred attention, or possibly when 
painting the interior complete on mail cars and ex- 
terior on certain cars which cannot be relieved for 
shopping. 

Another class of repairs essential in a coach yard is 
the upholstering of chairs, coaches, seat cushions, seat 
backs, repairs to window shades, carpets, rugs, and 
portiéres. Upholsterers are assigned for this purpose; 
have a regular assignment of trains; and are required 
to keep in repair all items coming under their classifi- 
cation. By proper maintenance of this feature, not 
only is a saving effected in material, but also the shops 
are relieved. 

The servicing of passenger equipment from a cleaning 
standpoint is quite a problem in itself, although this 
feature is generally looked upon as less important in- 
sofar as safe operation is concerned. It is equally im- 
portant from a sanitary standpoint and essential as an 
advertising medium. 

Similar to all other operations on a railroad, the car- 
cleaning features must be handled in a systematic man- 
ner. From past experiences, it has been found that the 
interior cleaning of passenger equipment is handled far 
more efficiently by arranging coach cleaners in gangs on 
the interior and cleaning cars completely, particularly 
when cleaning through equipment. 


Proper Sequence of Cleaning Operations Vital 


Where car cleaners are assigned to individual opera- 
tions, it not only adds to the traffic through the cars, 
but invariably cleaners who are assigned to separate 
operations such as sweeping, mopping, dusting, polish- 
ing and woodwork, seat arms, window sills, etc., will 
| have their work completed and the top cleaner will 
follow with the wiping of deck sash or ventilators, 
molding, lamps, basket racks, etc.; and just about undo 
work that already has been performed. This results 
in the car having the appearance of being poorly cleaned, 
due to the fact that the accumulation of dust and dirt 
from the tops or ceilings of cars has been disturbed, 
which naturally falls downward and settles on the wood- 
work, seats, floor, etc., which have received previous 
cleaning. 

Interior coach gangs should be comprised of a man 
and two women with a regular assignment of cars ac- 
cording to train departure. The man in each gang does 
the heavier work, such as cleaning deck sash, gas and 
electric lamps and fixtures, moldings, tops of salons, 
basket racks, vestibules, handholds and raising of 
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double windows for cleaning. The women turn seats, 
sweep and mop the floor, wipe the windows, mirrors 
and woodwork completely, including window sills, seat 
arms, and the outside and inside of the salons, dust the 
shades, polish wash stands, sponge foot rests over the 
steam pipes, wash the exteriors of the hopper bowls, 
dust the seats and backs and clean cuspidors and hopper 
seats and covers. The latter features of cleaning are 
equally distributed between the two women. 

The same method is followed in cleaning the interior 
of the parlor, dining buffet, observation, lounge cars, 
etc., only that two coach cleaners are assigned to each 
gang, preferably a man and woman, on account of the 
assignment of cars not being nearly so heavy as that 
of the coach gangs. All top work similar to the coach 
gangs is taken care of by the man, who also cleans ves- 
tibules, especially buffer wings and around the brake 
staff, and assists the woman in raising double windows. 
Wiping of the woodwork below basket racks, dusting 
the chairs, wiping the leather sofas and chairs in the 
smoking-room salons inside and out, hopper seats and 
covers, windows, mirrors, steam pipes, and shades, pol- 
ishing cuspidors and wash stands and scrubbing lino- 
leum or rubber tiling is assigned to the women. The rub- 
ber tiling or linoleum on the interior as well as the 
platform should be cleaned with a brush, warm water 
and soap as ordinary mopping is unsatisfactory in that 
it does not remove the grease and dirt, and, in addition, 
splatters the woodwork and steam pipes with dirty water, 
leaving an untidy condition. 

Proper servicing of straight mail and combination 


Car exterior being washed by three men, one equipped with 
a hose, and the other two with long and 
short-handled brushes 


mail cars is also important for the reason that usually a 
contract is entered into with the U. S. government, speci- 
fying certain requirements, and failure to comply with 
them results in the railroad companies being penalized., 
Care should be exercised in cleaning this class of equip- 
ment, referring particularly to the mail racks, sorting 
tables, windows, floors, letter cases, cinder guards, sky- 
lights and deck lights, and maintenance of emergency 
equipment and equipment standard to this class of car. 
The cleaning of this equipment is handled similarly to 
coaches, each gang having its specific assignment. 
Individual cleaning features, such as washing head- 
lining, blowing cars and carpets, vacuum cleaning of 
seats, cushions, sofas, etc., cleaning double windows 
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from the exterior, changing linen in parlor and chair cars, 
cleaning oil and gas lamps in the baggage cars, sweep- 
ing the platforms and baggage cars and washing of fish 

ns and racks, cleaning of hoppers, icing of water cool- 
ers and refrigerators, and watering of overhead and 
pressure tanks are assigned as individual operations and 
are handled separately and distinctly from interior 
gangs. Special assignments for this purpose are neces- 
sary, not only from an efficiency standpoint, but it 
would also be impracticable to burden interior cleaners 
with the cleaning facilities necessary and expect 
efficient operation. The refuse swept up on a platform 
and in baggage cars is disposed of in an incinerator. 

The headlining washers comprise three to a gang. 
These gangs should be equipped with light wooden 
horses to reach the top and side deck of the car, a good 
oil soap, two buckets, one for rinsing and one for soap, 
a sponge, a hand brush, and a chamois or cloth. The 
best results are obtained by using warm water with 
soap, applying it with a brush, wiping the soap water 
off thoroughly with a sponge and cold water, then using 
the chamois or raw silk cloth to dry the surface 
washed. Particular care should be taken in removing 
the soap. If not thoroughly washed off, it will burn 
and damage the paint and varnish. The present light 
colored headlining applied solely for better illumination 
requires more frequent washing, especially around the 
ventilators, depending, of course, entirely on the class of 
service in which the car is operating; therefore, clean- 
ers assigned to this class of work are not assigned to 
any particular cars or trains. They are assigned from 
day to day where the condition warrants. 


Both Blowing and Vacuum Used on Car Interiors 


In blowing cars and carpets, the men assigned to this 
feature work separately, with the exception of the car- 
pet gang who work in pairs, as the carpets must be 
picked up, folded, rolled and taken to the carpet rack 
for cleaning. The cleaners assigned to interior blowing 
and vacuum cleaning on cars complete have a regular 
assignment of trains, regardless of consist, and each in- 
dividual blowman is required to keep his assignment in 
condition. Similar to the headlining, no definite period 
can be set for blowing or vacuuming of cars, as it de- 
pends on the territory in which the car operates. Cars 
in coast service need attention daily on every trip; cars 
in local service about once a month. The season of the 
year is also a deciding factor. In order to obtain the 
best results in blowing of carpets, the carpet racks 
should be of a solid platform type. The nozzle shou'd 
be placed underneath the carpet or between the carpet 
and platform which causes a wavy motion, loosens sand 
and dirt, or, in other words, boils the carpet bringing dirt 
to the top of the nap which then can be easily blown off. 

_Exterior of the windows and the outside of the in- 
side sash are cleaned from the outside with the use of a 
Special ladder which is placed against the side of the 
car. A window stick is inserted between the sash with 
a tag and worked back and forth until the window is 
cleaned. On windows covered with grease or rust, a 
cleaner should be used to assist, as it is impossible to 
remove grease or other foreign substances which adhere 
to windows with a dry rag. Cleaners assigned for this 
Purpose work usually in pairs, cach cleaner assigned to 
his respective side. 

he cleaning of hoppers should likewise be consid- 
ered a specialty operation. Cleaners for this purpose 
are assigned to certain trains, cleaning hoppers daily 
with a solution of soap and disinfectant. 

The icing of water coolers, refrigerators and filling 
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of gravity or pressure water tanks are also specific as- 
signments. Each ice and waterman has his regular as- 
signment of cars and is equipped with the necessary fa- 
cilities to handle his part of the work. It is exceedingly 
important that the waterman be equipped with a nozzle 
and disc and have the latter fastened to the end of the 
hose which is inserted in the filling tube on cars. This 
will prevent dragging the end of the hose on the ground 
and possibly accumulating dirt and germs. Another item 
of importance is in the steaming of water coolers. This 
should be done at least once every seven days and tanks 
sterilized with steam for a period of three to five min- 
utes. A steaming table should be arranged for this 
purpose and, where the assignment of cars is large 
enough, it pays to have a special assignment. 

Icing of refrigerators in dining cars is handled by the 
iceman. who handles the icing of the coolers. In other 
words, the iceman does all of the icing on the trains 
assigned to him, regardless of consist. Removal of 
garbage from dining cars is taken care of by the clean- 
ers who are assigned to cleaning kitchens. The as- 
signment of these positions depends largely on the 
number of cars handled and, if sufficient, warrants a 
special assignment. 

On the most important trains to conform with the 
class of cleaning in general, the trucks should not be 
overlooked, as oiling then puts on the finishing touch 
which sets off the train. ý 


Method of Keeping Car Exteriors Clean 


The exterior cleaning, referring especially to the car 
body, is, of course, the major operation in its respective 
classification, The exterior appearance of a train usual- 
ly reflects the type of cleaning prevalent. There is 
nothing more important than to have the exterior of a 
car in neat and trim order when the car is taken to the 
depot for the receipt of passengers. The traveling pub- 
lic, as we all know, is finicky, and a bad impression is 
created when the exterior is improperly cleaned. Gen- 
eral criticism automatically results. 

The exteriors should be washed daily by regular wash 
gangs composed of men of which there are three to a 
gang. Each gang is equipped with approximately 125 
ft. of water hose and two car-wash brushes with long 
and short handles. One man operates water hose, 
spraying the car in advance of washing and thoroughly 
rinsing the car, and the other two men complete the 
brushing. The cleaner with the long-handled brush 
washes from the letter board down to the belt rail, in- 
cluding the windows. The cleaner with the short- 
handled brush washes the lower skirt, or wainscoting. 


Special Cleaner Sometimes Necessary 


However, there are periods when a special cleaner is 
necessary. Dirt and grease accumulate around rivet 
heads and the car, in general is in need of a thorough 
scrubbing. Usually oxalic acid is used for this purpose, 
which is very effective and, if properly used, will not 
affect the exterior finish. Oxalic acid solution should 
be prepared in advance, preferably in 50-gal. barrels 
with the covers locked. The acid washing is handled 
similarly to ordinary washing with the exception that 
approximately one-quarter of the car should be com 
pleted at a time to prevent the acid from drying and the 
chemical action injuring the exterior finish, especially 
so on extremely hot days. 

Newly-painted cars should not be acid-washed for at 
least a period of sixty days, which positively assures 
that paint and varnish is sufficiently hardened to permit 
the use of the acid solution safely. 
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Western Pacific Single-Expansion 
Articulated Locomotives 


OA single-expansion articulated 2-8-8-2 type loco- 
motives purchased last summer by the Western 
Pacific from the Baldwin Locomotive Works are, ac- 
cording to preliminary tests, handling the required ton- 
nage with approximately the same fuel consumption as 
that used by two locomotives formerly employed to do 
the same work. 

Prior to the acquisition of the six new locomotives, 


gj 
EN 
APS YR 


SEqualizer 


Link and spring arrangement over the engine truck 


trains were hauled from Oroville, Cal., to Portola, Cal., 
on the third district of the Western division, by two 
compound 2-6-6-2 type locomotives, one 2-6-6-2 and 
one 2-8-2 type locomotive, or by 2-6-6-2 and 2-8-0 
type locomotives. The third district, the profile 
of which is shown in one of the illustrations, is 116.31 
miles long and has 32 tunnels, the longest of which is 
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Six 2-8-8-2 types built by Bald- 
win hauling fruit trains of 
3,750 tons through the Feather 
River Canyon — Purchased to 
replace 2-6-6-2, 2-8-2 and 2-8-0 
type locomotives previously 
used double-heading to handle 
equivalent tonnage 


located east of Spring Garden, Cal. This tunnel is 
7,317.69 ft. long. The locations of the tunnels are in- 
dicated by the vertical marks on the profile line. This 
district has a total of 385 curves, of which 49 are be- 
tween Oroville and Las Plumas, 101 between Las 
Plumas and Belden, 111 between Belden and Keddie, 56 
between Keddie and Spring Garden, and 68 between 
Spring Garden and Portola. Of the total 116.31 miles, 
4.14 miles are through tunnels, 14.27 miles are on 
curves from 6 to 8 deg., and 9.85 miles are on curves 
from 8 to 10 deg. Only 46.03 miles are tangent track. 

The six 2-8-8-2 type locomotives were purchased to 
replace the smaller type locomotives which were re- 
quired for service over the Northern extension. As 
shown on the map, this extension connects the Western 
Pacific with the Great Northern at Bieber, Cal. It 
was opened to freight traffic November 10, 1931, fol- 
lowing the driving of a golden spike which culminated 
the ceremonies celebrating the completion of the year’s 
most important project of new line construction. 


Location of the Extension 


Keddie, the southern terminus of the extension, lies 
in the Feather River Canyon on the main San Francisco- 
Salt Lake line of the Western Pacific, 281 miles east of 
the western terminus. Klamath Falls, at the northern 
end, is the southern terminus of the Great Northern 
line through Central Oregon from a connection with its 
subsidiary, the Spokane, Portland & Seattle at Wishram, 
Ore., midway between Portland, Ore., and Spokane, 
Wash. 

The Western Pacific portion of the line is 112 miles 
in length; that of the Great Northern is 91 miles in 
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Simple articulated 2-8-8-2 type locomotive built for the Western Pacific by The Baldwin Locomotive Works 
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length. The two railroads also have acquired and River Canyon District, which were replaced by the new 


completed the construction of the McCloud Branch, 36 
miles, extending from Lookout, Ore., to Hambone, 


where connection is made with the 


McCloud River 


railroad. The locomotives formerly used on the Feather 


2-8-8-2 type power, are now handling this business. 


The new power is designed to handle the greatest pos- 


sible tonnage in the Feather River Canyon, in which 
territory, as shown in the profile drawing, there is a 


Principal Weights, Dimensions and Proportions of the Western Pacific Single-Expansion Articulated 
2-8-8-2 Type Locomotives Built by the Baldwin Locomotive Works Compared to Those 
of the Locomotives Displaced 


Type of locomotive -cossas arsaa IO Sass 
Service. 25s ass a EA N aAA, Seas 


Cylinders, diameter ana stroke ...... AERES ae 
Valve’ gear, tper 665.5 505858 sais agate dese ean 


Valves, piston typé, Aire eccna tenka n ena 
Maximunt travel), 66035. ana aa aa age 


Lead in fall, gënt, zoeae tina ahe 


_ Cut-off in full gear, per cent ........eee eee ba 
Weights in working order: 

On’ drivers EEEE E NN T Baie rasta 

On Wont trek E carers O en eas okies 


Total engine ........-...005 SAS ATN 
Total engine and tender: 4.66.54 0:0 ¢.0 0.00400 aE 
Wheels, diameter outside tires: 
Driving 
Front truck'«. said vsnakiaaansdemensnink awe E 
Trailing truck ......... . 
Journals, diameter and length: 
Driving, main 
Driving, Gthers). 2:2dassccd cadena Aea E 
Front tricks cioe sss tse ce atents mes hho ete 
Trailing truck, o vaiieciee pers TT 


TYPE. riasa orar nn 
Steam pressure 
Fuel, kind ...... wae 
Diameter, first ring, inside 
Firebox. length an 
Combustion chamber, length 
Tubes, num and diameter 
Flues, number and diameter 
Length over tube sheets ... 
Grate area nesses eee ee seen 
Heating surfaces: À 
Firebox and combustion chamber 
Arch tubes ..... 
Thermic syphons 
Tubes and flues . 
Total evaporative 
Superheating ...es.sssssesssenes. oas 
Combined evaporative and superheating .. 
General data, estimated : 
Kated tractive force, 85 per cent cut-off 
Tractive force, booster ........... z 
Combined tractive force, standing 
Weight proportions: 7 
Jeight on drivers + tractive force...... pree 
Weight on drivers -~ total engine weight, 
P COM oera soees t isna T e to EEEEEEEET 
Total weight, engine + comb. heating surface 
Boiler proportions : 


WAGER aenn a aE 


Tractive force + combined heat. surface...... 
Tractive force X diam. drivers - comb. 
Heat Strface) SERE PERAE EE S 
Firebox heat. surface, per cent of evap. heat. 
SUTEACE 660d ETAETA 
Superheat. surface, per cent of evap. heat. 
BULLACE Soo ds ais eevee ri Aes T TTT 
Combined heat. surface + grate area........ 
Tender: 

ARE er PTET GOCE RAUL ADE OER T ir re 
Wheels, diameter outside tires ...........5.. 
aes, diameter and length ..........--.. 
Water. capacity: 5s ranas oE ohare ulin ONERE EN 
ol) Se eee TE eT re te ree ne 
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2-8-8-2 
Freight 


4 --26 in. by 32 in. 
Walschaert 
12 in. 
7% in. 
fs in. 
85 
552,700 Ib. 
48,700 Ib. 
63,700 Ib. 


665,100 1b. 
1,076,600 Ib. 


2% in. by 14 in. 
1% in. by 14 in. 
7 in. by 14 in. 
9 in. by 16 in. 


75—51 in. 
23 ft. 
145 sq. ft. 
522 sq. ft. 


137,000 Ib. 
13,900 Ib. 
150,900 Ib. 


Rectangular 
water-bottom 


6,000 gal. 


2-6-6-2 
Freight 
2—23™% in. by 32 ın 
2—37 in. by 32 in. 
Walschaert 
p 14 in. 


356,500 Ib. 
25,500 Ib. 
47,500 Ib. 

429,500 Ib. 
637,300 Ib. 


2 in. 
4 in. 
ft. 10 in. 
. 534 in. 


10 in, by 
10 in. 
6 in. by 12 in. 
8 in. by i 
Straight top 
200 Ib. 
Oil 


2-8-2 
Freight 
28 in. by 30 in. 


Walschaert 
14 in. 


11:4 in. by 14 in. 
10% in. by 14 in. 
6 in. by 12 in. 
9 in. by 14 in. 
Straight top 
190 1b. 
Oil 


83 in. Ot eo 
108% in. by 96% in. 120% in. by 84%%4 in. 
88 in. 36 in. 


sq. ít. 
sq. ft. 
sq. ft. 


80,000 1b. 


7.34 


21.35 
83 


Rectangular 
water-bottom 


33 in. 
6 in. by 11 in. 
2,000 gal. 
4,000 gal. 


213—2% in. 
45—5'% in. 


69,300 Ib. 
11,000 lb. 
71,300 Ib. 


Rectangular 
water-bottom 


33 in. 

6 in. by 11 in 
15,000 gal 
4,000 gal 


2-8-0 
Freight 


22 in. by 30 in. 


Walschaert 
11 in. 


6 in. 
5/32 in. 
85 


184,000 Ib. 
19.000 Ib. 
203,000 1b. 
358,000 Ib. 


15 ft. 8 in. 


* 15 ft. 8 in. 


10 in. by 12 in. 
9 in. by 12 in. 


Straight top 
190 Ib. 
Oil 


78% in. | 
121 in. by 40 in. 


Rectangular 
water-bottom 


8.000 gal. 
3,000 gal. 
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maximum one per cent opposing grade to the eastbound 
traffic. Each of the new 2-8-8-2 type locomotives is 
required to handle 4,000 tons in drag service over this 
district of 118 miles and 3,750 tons in perishable freight- 
train service at the maximum speed permissible in this 
territory. 

They represent the maximum that could be provided 
within the restrictions of curvature, grades and clear- 
ances. The preponderance of traffic in the eastbound 
direction is perishable business and, of course, must be 
handled with minimum delay. Inasmuch as each of the 
new locomotives will displace two locomotives formerly 
used to haul the same tonnage, there is a saving of over 
50 per cent in time at fuel and water stops, plus the 
economies to be expected from the operation of one 
locomotive, modern in every respect, as compared with 
two locomotives designed and built some years ago. 


Features of the Design 


It will be observed from the table showing the com- 
parative dimensions and weights of the new and the 
replaced locomotives that the increased capacity and 
efficiency was secured with comparatively little increase 
in weight per pair of driving wheels. The weight car- 


LEGEND 
Great Northern- Western 
Pacific Lines 

Southern Pacific Lines 
Proposed Great Northern- 

stern Pacific Lines 
Proposed Connection with 

Mc Cloud River R.R. 


Chemult 
--6.N. trackage rights 


over $ 
Klamath Falls 


CALIFORNIA 


NEVADA 


San 
Francisco 


Map showing proposed construction which is now completed 
—The new line connects with the Oroville-Portola 
district at Keddie 


ried on the drivers by the 2-8-8-2 type is 552,700 1b., as 
compared with 356,500 lb. for the compound 2-6- 6-2 
type and 249,000 Ib. for the 2-8-2 type. 

The tractive force of the 2-6-6-2 type is 80,000 1b., 
which, together with the tractive force of 60,300 Ib. of 
the 2-8-2 type and the tractive force of the latter's 
booster of 11,000 Ib., provides a total combined trac- 


tive force at starting of 151,300 Ib. when these locomo- 
tives were double-headed together. 

The rated tractive force of the new 2-8-8-2 types is 
137,000 Ib. The trailing trucks of the new locomotives 
are equipped with Franklin boosters which provide a 
tractive force at starting of 13,900 lb. Thus, a total 


List of Special Equipment Applied on the Western Pacific 
2-8-8-2 Type Locomotive 


Water column 
Water gages .. 
Whistle, chime . 
Cylinders and running. gear 
Axles, driving sicrete ec cece cence eee 
Axles, trailing truck ............0ee eee 
Bearings, wearing ..............0. eee 
Booster, trailing truck 
Brake; ait’ 452g sinks strove Enae 
Brake, air, connections 
Brake foundation parts 
Connecting rods 
Crank pins 
Crossheads ys ex ccs esac doe ETE EN 
Crosshead gibs .... 
Cylinder bushings 
Cylinder cocks ,........ 
Cylinder cock air piping .. 


Drifting valve ......... ccc eee 
Driving boxes, lateral motion, rear of 
front unit, front of rear unit.......... 
Driving tires... . cc. ccc ccc cee ene 
Driving wheel centers 
Engine bolts Wheres ove tr otgedwieeaie Lise ede T 
Frame casting, trailing truck 
Frame, front engine-truck ...........005 
Packing, piston rod and valve-stem, me- 
CANN ie Soro esc Peserahattr'e te orale waded nce dance ebay 
Piston rods: assen vacaens ana evar eas. 
Power reverse gear 
Rings, piston bull, valve bull and packing 
Rings, piston packing OAN P OEE aaah 
Rod bushing connections (fixed bushing). 
Sander 5 
Springs, engine and tender. 
Tires, trailing truck ...... 
Valve-chamber bushings 
Valve motion cates peed dae teu bees bees 
Wedges, pedestal ....... cece eee ee eeee 
Cs hee front engine truck, rolled steel. 
Bell ringer, air .......6 0.0.00 see e eee ee 
Coupler, engine 
Electric fittings ....... cee ceee cece eece 
Gage, steam, holders 
Gages, steam ........ 
Steam heat regulator 
Steam heat gage .. 
Water cooler ..... 
Miscellaneous : 
Booster steam pipe covering 
Flange oiler oil and = steam = connection 
(between front and back units)...... 
Headlight cees Wtlea eg ade wae aeei ea 
Headlight generator 
mps, classification ............ eee ee 
Lubricator, cylinder and steam chest..... 
Lubricator, hydrostatic, for booster, feed- 
water pump, air pump ............... 
Medallion plates on tender and numbers 
for cab sides pense tere eee tineee vee 


Oil and steam heat connections for oil. 
Painting finish 
Pipe covering 
Sander-trap air-pipe conn 
Stack, detlector 
Steam connection to heater line to me- 

chanical lubricator 
Storm windows (at sides) 
Wiring fittings 

Tender: 

Back-up light 
Connections between engine and tender.. 
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Railroad oo... cece eee cece eee e eens Western Pacific | 
Builder aca tcevik wees cesme es Gases eke ok Baldwin Locomotive Works 
Nos ordered eei renee werk oie eile aiere bee tye 6 Six 
SOLVE red aa sui vo aig eea ka aE E es Freight 
Boiler: 
Blow-off cocks ......... 0. cee sec eeeeeee Bird-Archer narrow clearance 
Boiler and firebox material ............. Otis basic steel 
Boiler checks .......0.. ese cece eee eeeee Nathan, 287-A 
Cleaning plugs ...................0005 Housley 
Feedwater heater ........ cc cseee eens Worthin tn EPR &) (2) 
Feedwater heater .........e ee cece eeee Elesco, 
Hinges, front end .............ceeeeee Okadee x 
Injector. sos tsme vas cd:dowis gee ecejeih eis EEES Nathan, tae HW, Size 
o. 
Lagging .. ohns-Manville sectional 
Oil burner ..............00. homas 
Staybolts, flexible and expans F. B. C. 
Staybolts, water space ....... Lewis iron 
Staybolts, radial ................ Lewis iron 
Superheater 2.0... .. 0. cee cece cece eens ‘ype x 
Syphons o5iéie hace die e EENE EIN Nicholson Thermic 
sand flues aerer ec rerik enirere na National . 
Throttle: sesi bs tiocsiaeiabre aie OEO T American multiple (front- 
end) type 
Throttle, compensating lever ........... Jones | > 
Valves, safety .........e ccc ceeeceeees Consolidated, 314 in. 
Valves (for pipes and connections using f 3 
boiler steam pressures) ..........0006 Hancock, with MMM metal 


jone seat and disc 


co 
Edna reflex (2) 
Hancock 


Standard Steel 
Standard Steel 


.Magnus 


Franklin 
Westinghouse 
Barco 
American Brake 
Standard Steel 
Standard Steel 
Standard Steel 
Eddystone B iron 
Eddvstone B iron 
Okadee 
Barco (between front 
back units) 
Sellers, 2 in. 


Franklin g 
Railway Steel Spring 
Standard Steel 

Lewis iron 

General Steel Castings 
General Steel Castings 


Paxton-Mitchell 
Standard Steel 

Alco Type G 
Eddystone B iron 
Hunt-Spiller | 
Eddystone B iron 
Graham- White 
Railway Steel Spring 
Railway Steel Spring 
Eddystone B iron 
Walschaert 

Franklin adjustable 
Standard Steel 


Viloco 

National Malleable 
Oliver 

Swanson 

Ashton (2) 
Vapor 

Vapor 

Giessel 


and 


Johns-Manville sponge felt 


Barco 
Pyle-National 
Pyle-National 
Pyle- National 
Detroit, four feed 


Nathan, three feed 
General Porcelain Enameling 
Co. 


Barco 
Duco 
Unarco 
Barco flexible 
. Gillette patente | 


Barco 3V 
Prime 
Pyle- National 


nood 


Pyle-National 
Barco 
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Pas 


Couple? gasa tic wie adnan sacacee urease National_Malleable 
Drátt: gears css s.c0 te qecisse «54. g0 swiss aa Waugh No. 403 
Drawbar, Unit 

HONOR) ov Soa ects avon SoS ae ehh E Frank 
Marker lamps .......-.-..- dams & Westlake 
Frame ieisccosiscaaverstepisccrorone General Steel Castings 
JOCKS: TS A TATS Norton 
Journal boxes .......cceeeceecccceceeee National Malleable & Steel 

Castings 

Radial buffer (between engine and tender) Franklin 
Rérailer, 5 ic.5s wie h0.scie db deeals EO ews uda DEAE 
Side bearings, truck .ssssessss esses ose Woods anti-friction, 
Truck frame osese nnan opn General Steel Castings 


Wheels, tender truck .......sssssessess Standard Steel 


tractive force of 150,900 lb. is developed by the new 
locomotives, which is only 400 Ib. less than that de- 
veloped by the best combination of power previously 
used. 

The 63-in. driving wheels of the 2-8-8-2 type permit 
running speeds comparable with the 2-8-2 type and 
faster than the 2-6-6-2 type. The boiler pressure has 
been increased to 235 lb., as compared with 200 and 
190 lb. for the locomotives displaced. All four cylinders 
of the new locomotives are 26 in. by 32 in. 

Two of the new locomotives are equipped with 
Worthington Type S feedwater heaters and four have 
Elesco Type K-60. All six locomotives have Thermic 
syphons, Alco Type G power reverse gears, Type A 
superheaters, and American multiple front-end throt- 
tles. Thomas oil burners are applied. 

Flange lubricators are applied to the front drivers of 
each unit, and Franklin lateral-motion driving boxes are 
used on the rear driving wheels of the front unit and 
the front drivers of the rear unit, to facilitate the 
negotiation of the sharp curves in the Feather River 
Canyon district. 

The power-reverse quadrant is arranged for a maxi- 
mum cut-off of 85 per cent and is then blanked until the 
cut-off arrives at 70 per cent. The booster is auto- 
matically cut out as soon as the cut-off is reduced below 
85 per cent. 

The engine truck is of the swing-bolster type with 
outside journals. The load on the engine truck is trans- 
ferred through a single leaf spring mounted on top of 
the truck center pin and above the deck plate. The 
front spring link is pinned to the deck plate and the 
rear spring link is connected to the forward equalizers. 

The tenders are of the rectangular water-bottom de- 
sign with cast-steel frames manufactured by the Gen- 
eral Steel Castings Corporation. They have a capacity 
for 22,000 gal. of water and 6,000 gal. of fuel oil. 
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For instance, during 1912 there were 94 accidents as 
compared with 14 during 1931, or a reduction of 85.1 


per cent; 54 persons killed as compared with 15, or a re- 
duction of 72.2 per cent; and 168 persons injured as 
compared with 41, or a reduction of 75.6 per cent. This 
class of accidents can be minimized only by the use of 
the safest practicable firebox construction, reliable boiler 
feeding and water level indicating devices, and main- 
tenance of proper water level in the boiler. 


Extension of Time for Removal of Flues 


Four hundred and fifty-two applications were filed 
for extensions of time for removal of flues, as provided 
in Rule 10. Our investigations disclosed that in 34 of 
these cases the condition of the locomotives was such 
that extensions could not properly be granted. Seventy- 
three were in such condition that the full extensions 
requested could not be authorized, but extensions for 
shorter periods of time were allowed. Forty-one ex- 
tensions were granted after defects disclosed by our in- 
vestigations had been repaired. Seventeen applications 
were cancelled for various reasons. Two hundred and 
eighty-seven applications were granted for the full 
periods requested. 


Specification Cards and Alteration Reports 


Under Rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 845 spec- 
ification cards and 7,138 alteration reports were filed, 
checked, and analyzed. These reports are necessary in 
order to determine whether or not the boilers repre- 
sented were so constructed or repaired as to render safe 
and proper service and whether the stresses were within 
the allowed limits. Corrective measures were taken with 
respect to numerous discrepancies found. 

Under Rules 328 and 329 of the Rules and Instruc- 
tions for Inspection and Testing of Locomotives Other 
Than Steam, 114 specifications and 6 alteration re- 
ports were filed for locomotive units and 6 specifications 
and 13 alteration reports were filed for boilers mounted 
on locomotives other than steam. These were checked 
and analyzed and corrective measures taken with respect 
to discrepancies found. 


Suits for Penalties 


Three suits for penalties, involving 44 counts for al- 
leged violations of the locomotive inspection law and 
rules, were pending in the district courts at the begin- 
ning of the year. Judgments in favor of the Govern- 
ment were obtained in 2 cases, involving 14 counts; five 
counts were dismissed by stipulation or agreement, and 
penalties imposed on nine counts in the sum of $900. 
One case, involving 30 counts, was pending at the end 
of the year. 

No formal appeal by any carrier was taken from the 
decisions of any inspector during the year. 


Bessemer & Lake Erie 90-ton hopper built in 1931 by American Car & Foundry 
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Air Resistance of 
High Speed Trains 


By O. G. Tietjens and K. C. Ripley} 


train over the bus is its higher speed. Some 
American trains have schedule speeds of as high as 50 
m.p.h. between important cities, and most of the limited 
trains travel at about 40 m.p.h. On the other hand, 
the schedule speed of buses in intercity travel reaches 


Q`: of the important advantages of the railroad 
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Fig. 1—Schematic diagram of wind tunnel used in tests 
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nowadays almost 30 m.p.h. or only 25 per cent less than 
that of the average limited train. 

However, after super-highways have been built be- 
tween the larger and more important cities, there is no 
reason why the schedule speed of buses cannot be in- 
creased to 40 m.p.h. or even higher. This can be done, 
and without further increase in the power required, by 
streamlining the shape of the buses. The next im- 
portant step in the development of bus transportation 
will likely be in this direction, and it will probably be 
taken within the next few years. Then the competition 
of the bus will truly become of vital importance to the 
railroad. 


A study of the economic possi- 
bilities for increasing passenger — 
train speeds by reducing the air 
resistance. The authors base 
their study on data on the air 
resistance of train models of 
various shapes obtained in 
wind-tunnel tests at the labora- 
tories of the Westinghouse 
Electric & Manufacturing 
Company 


The other day on the London and Birmingham and on the 
Great Northwestern Railway a rate of 65 miles an hour was 
accomplished. The express trains on these lines run at the 
rate of nearly 50 miles an hour, stoppage included. 


This happened more than 80 years ago, and although 
these records must of course be considered as excep- 
tions, what efforts to increase the speed of trains can 
be put alongside those made in the cases of ships, auto- 
mobiles, and airplanes? One remarkable attempt was 
made a little more than 30 years ago in Zossen, Ger- 
many, with the result that with a very heavy and power- 
ful electric locomotive speeds up to 130 m.p.h. were 
obtained. After having made several runs, however, the 
rails were spoiled, and the results of the tests offered 


Fig. 2—Models of a present-type train as assembled for tests 


What can be said about the railroad and its endeavor 
to improve its speed? As early as 1845 a record of 
45 miles in 52 min. was made in England. At one time 
the train was proceeding at the rate of one mile in 48 
seconds, or “at the astonishing velocity of 75 miles an 
hour.” In the same year the American Railroad 
Journal said: 


* Abstract of a paper presented before the American Society of Mechani- 
cal Engineers during the annual meeting at New York, November 30 to 
December 4, 1931. The concluding part of the article will appear in 
the February issue. 

+ The authors are connected with the research laboratories of the West- 
inghouse Electric & Manufacturing Company, where Dr. Tietjens is now in 
charge of hydrodynamics and aerodynamics, 
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little encouragement to increase train speed above a 
certain rate which had been proved to be safe. 


A New Approach to Increasing Speeds 


Several years ago the matter of designing a new train 
or coach for high-speed service was again taken up in 
Germany. This time an endeavor was made to obtain 
the high speed by decreasing the train resistance rather 
than by increasing the motive power, as was done in 
the Zossen tests mentioned. The results of tests re- 
cently made with a new type of railway coach, de- 
signed by Fr. Kruckenberg, and having a small total 
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resistance, proved that in their method the investigators 
are on the right track. The fact that this coach is 
driven by a modified airplane propeller is, with respect 
to the speed obtained, only of minor importance. 

The new coach is light in weight (20.6 tons), low 
in center of gravity, and streamlined, all of which are 
departures from conventional railway practice. The 
speed made on an actual run of 173 miles between two 
large cities was 106 m.p.h, with a top speed of 143 
m.p.h., and the run was better by four minutes than 
the regular passenger-airplane time. 


te ey ee OE Sem 


made during the past 30 years. Although the results 
of these tests differ considerably from each other, they 
agree that the resistance of a train depends chiefly on 
its weight and speed. Plotting the resistance for trains 
of different weight as a function of the speed, it was 
obvious that the relation obtained could be approximated 
by a formula such as 

R=A+ BV+CV?.......... [1] 
where 4 and B are functions of the weight, C a func- 
tion of the size and the shape of the train, and V the 
speed of the train. 


Fig. 3—Models of a streamlined train as assembled for tests 


One of the most interesting facts regarding this new 
German high-speed train is its low energy consumption 
per mile, chiefly due to its streamlined shape. The 
coach, carrying 50 passengers, travels 4 miles to the 
gallon of gasoline. How good an economy this is will 
be appreciated when it is stated that the power re- 
quired for coaches of the present type varies almost 
as the cube of speed; so that an increase of speed from 
40 m.p.h. to 100 m.p.h. means a more than tenfold in- 
crease in the power required for a coach of a given 
shape and weight. 

If the train is to undertake to compete with the air- 
plane in speed, as seems now to be the next logical 
development, it is important that the railroads give at- 
tention to the design considerations that make the high- 
speed operation of trains possible without appreciable 
sacrifice in safety and economy. If the railroad com- 
panies do seriously consider this matter of high-speed 
operation of trains, they will need to evolve some new 
type of streamlined, light-weight train, and probably 
make even other radical departures from present prac- 
tice. 

However, even if it be considered inadvisable to in- 
crease the speed of trains at the present time, it will be 
shown later that with existing speeds air resistance is 
the predominant factor, and that from an economical 
standpoint streamlining of our fast trains is justified, 
as is also that of some of our high-speed interurban cars. 
„For sake of brevity, consideration of the problem of 
air resistance will be confined here mainly to the case 
of a train of fixed length—given by that of a locomotive 
and six coaches—and to that of a single car, as used 
in frequent schedule service, such as on interurban lines. 


Train-Resistance Formulas 


Those acquainted with train-resistance work are 
familiar with some of the common train-resistance 
formulas that agree in showing one part of the resis- 
tance as a function of the weight of the cars in the 
train, and a second part as a function of the shape 
and size of the train, assuming a straight, level track. 
The resistance mainly due to weight is commonly called 
the frictional resistance, and that due to shape and size, 
the air resistance. 

xtensive experimental tests on the resistance of 
Standard types of trains of various weights have been 
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It has been proposed to develop an average curve 
by using all experimental data available, or in other 
words to establish an equation with an unknown coefh- 
cient and to determine this coefficient by means of all test 
data available. This, of course, is possible; however, 
it should be realized that such an “average curve” has 
only slight value due to the fact that the special fea- 
tures of the train corresponding to this curve—the 
“average train,” so to speak—are not known. 

If it is impossible, as will be seen later, to devise a 
single general formula giving the train resistance with 
sufficient accuracy, one may rightly be of the opinion 
that there is not much need for a formula which is so 
simple that one can calculate in a moment the resistance, 
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Fig. 4—The comparative air resistance of various trains 
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but with only + 50 per cent accuracy. It would be 
much better to investigate the fundamentals of train 
resistance. The data obtained by such studies would 
make it possible to predict with reasonable accuracy 
the power required. Instead of calculating the total 
resistance by using one of the many train-resistance 
formulas, it would be much safer to determine each 
portion of the total resistance separately, as, for in- 
stance, the journal resistance or the air resistance, tak- 
ing into consideration the particular features of the 
train. 
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The coefficient C in the third term of Equation [1], 
which term represents the air resistance, is usually as- 
sumed to be proportional to the cross-sectional area A, 
of the train: or 


Air resistance = C X A,V? 


Considering the dimensions in this equation, it will 
be seen that the coefficient C’ is proportional to the ratio 
of the specific weight y of the air to the specific gravity, 
g, or C = c(y/g). In other words, the air resistance 
will vary directly with the density of air. This fact 
has been very often neglected. In cold weather and 
with a high barometric pressure, however, the specific 
weight of the air may be 15 per cent larger than in hot 
weather and with a low barometric pressure. The co- 
efficient C’ determined by air-resistance tests made with 
trains operating under different weather conditions may 
therefore vary as much as 15 per cent if the difference 
of the specific weight of the air has not been taken 
into account. 

Therefore, as is common in aerodynamics, we may 
write: 


Y 
Air resistance = ¢ — AV? anuna 
2g 
This coefficient c by which the air resistance is deter- 
mined for a train of a given cross-sectional area A, 
moving with a certain speed through quiet air of given 
specific weight, depends largely on the shape of the 
train. There is no theory by which this coefficient can 
be calculated, the only way of determining it for trains 
of different shapes being by tests. 

In some train-resistance formulas the resistance of 
additional coaches is expressed as a percentage of the 
air resistance of the locomotive and for long trains this 
can be done without error. However, it must be em- 
phasized that the manner in which c is split into the 
two parts co (for the locomotive) and cı (for each 
coach) holds only for a particular kind of train and 
therefore cannot be used in a general formula for dif- 
ferent trains, even though the trains should accidentally 
have the same c. 

It is very often proposed to divide the total air re- 
sistance into one portion due to the front pressure, an- 
other due to the rear suction, and a third due to skin 
friction. This distribution is hardly practicable, espe- 
cially since the third portion, due to what is called skin 
friction, actually consists also of a kind of pressure 
resistance because of the space between adjoining 
coaches. 


Experimental Study of Air Resistance Needed 


In the authors’ opinion it is much more advisable, in- 
stead of seeking vainly for a few coefficients appli- 
cable to all kinds of trains, to investigate the funda- 
mentals of air resistance. Systematic tests with trains 
of different shapes would show us on what it depends. 
Such experiments would teach us how we might change 
the shape of locomotives and coaches without changing 
the air resistance, and, on the other hand, what changes 
of the shape would influence the air resistance. 

In this respect, much can be learned from aviation 
engineers. They have no airplane-resistance formulas, 
but have had an extended experience with air resistance 
in general. Numerous tests have been made by using 
sand tunnels, and if the need arises for an air-resistance 
coefficient of, say, a new fusclage, they will very likely 
find tests that have been made With a fuselage similar 
in shape and which will give a coefficient of sufficient 
accuracy. 

If it is agreed that investigations should be made to 
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clear up the still obscure point of air resistance of 
trains, there is the question of which method is the 
most suitable. Here again we may ask the aviation 
engineers for their advice. Generally speaking, there 
are two methods of testing: one using actual trains 
moving through quiet air, and the other employing 
models of trains in wind tunnels. Both methods have 
their advantages and both were used in earlier days 
by aviation engineers. However, it was found that 


the latter method, of using wind tunnels, was not only 


more convenient but also more exact, and nowadays 
practically all the tests on airplanes and airships are 
made with models in wind tunnels. 

The main objection to the method of using actual 
trains is that the total resistance is first determined and 
the air resistance then figured as the difference between 
this total resistance and the frictional resistance deter- 
mined in a different way. Further, it is very seldom 
possible to have sufficiently quiet air on the day the 
tests are being made or a wind of constant uniformity. 
Even a scarcely perceptible wind of 3 m.p.h. will in- 
crease the power required to overcome air resistance 
about 20 per cent, assuming a speed of 50 m.p.h., and 
will increase the power required about 50 per cent as- 
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Resistance of a Locomotive and Six Coaches 


Fig. 5—Resistance in pounds of full-sized trains 
as calculated from the model tests 


Weight cf locomotive, 145 tons; weight of each coach, 75 tons; total 
train weight, around 600 tons—Projected area 126 sq. ft. 


suming a speed of 20 m.p.h. This can be easily seen’ 
if we take into account that the power required to over- 
come air resistance varies with the third power of the 
speed. The speed of the air in wind tunnels, on the 
other hand, can easily be kept constant to within one 
per cent. 


Wind-Tunnel Tests on Trains 


When the senior author came to the United States 
about three years ago in order to organize research work 
on hydrodynamics and aerodynamics at the Westing- 
house Electric & Manufacturing Co., East Pittsburgh, 
he soon realized the great importance of faster trans- 
portation in this country. Finding that concern closely 
connected with the railway business, the development 
of new features of design of electric locomotives, coach- 
es, and interurban cars was taken under consideration. 

The work was started about two years ago by the 
building of a special wind tunnel for testing models of 
present-type trains and interurban cars as well as those 
of a streamlined shape about 1/25 the actual size. 

The wind tunnel built for these tests is shown in a 
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schematic way ın Fig. 1. In tests on small-scale models 
in a wind tunnel it is better, as will be shown in the 
succeeding part of the paper, to have a turbulent rather 
than a uniform air flow and therefore, in order to check 
the characteristics of this particular wind tunnel against 
those of certain well-known wind tunnels, a preliminary 
test was made on a 10-in. sphere at various air speeds. 

Generally, in constructing the models, a duplicate was 
made of each train and the two trains assembled as 
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Fig. 6—Power requirements of full-sized trains 
as derived from Fig. 5 


shown in Figs. 2 and 3. This assembly, known as the 
“mirror method,” was used to make the air flow sym- 
metrical about the plane of the imaginary ground, and 
thus to preserve closely the character of the flow lines 
occurring with actual trains. From the resistance ob- 
tained in testing these assembled duplicates, of course, 
only half is to be taken for the resistance of a single 
model. For single cars, such as interurban cars, it was 
iound by experiment that a flat plate parallel to the air 
flow will give the effect of ground upon a moving train, 
but with models of long trains the stagnation of air 
due to a plate stationary with respect to the models 
would have been for the rear cars objectionably large. 

The suspension of the train models in the wind 
tunnel, and the testing of the air resistance of the models 
and suspension, and then of the suspension separately to 
get the air resistance of the models alone, followed con- 
ventional practice in these matters. The sensitivity of 
the test arrangement was sufficient to make the syste- 
matic error in the reading of the instruments only about 
one to two per cent. Damping devices on the torsion 
balance and on the manometer permitted mean values 
being read. The tests were made with a range of air 
speeds of from about 40 to 70 m.p.h. 


Air Resistance of Trains 


_ The results of the tests with trains are summarized 
in Fig. 4. The tests were made on models of a loco- 
motive alone and with one and two coaches for both 
types of trains. In Fig. 4 the test results have been 
extrapolated to trains of six coaches. A straight-line 
extrapolation was assumed to be permissible owing to 
the fact that practically no difference could be detected 
between the air resistance of the first and the second 
coaches in either of the train models. 

The values of coefficient of air resistance shown in 
Fig. 4 are, if anything, probably somewhat high if used 
tor full-sized trains, and especially so for the stream- 
lined trains. The reason is that in the streamlined 
models most of the resistance is surface resistance, and 
owing to the complexity of the present-type models, the 
models, all of the same smoothness of surface, were not 
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smooth as, with more expense, they might have been 
made. However, the streamlined locomotive, after hav- 
ing been fitted with a streamlined rear part, was tested 
before and after being highly waxed and polished, and 
a reduction of over 40 per cent in the air resistance was 
obtained simply by this change in smoothness of surface. 

Since this paper deals only with tests on air resistance, 
certain assumptions had to be made regarding the fric- 
tional resistance in order to determine the total train 
resistance. After considering various methods of cal- 
culating the frictional resistance, the method of A. H. 
Armstrong was finally adopted: namely, 


R, = 50 VW + 003 W XV 
where R; is the frictional resistance in pounds, W the 
weight of a car in tons, and V the speed of the train 
in miles per hour. 

From this expression for the frictional resistance and 
from Equation [2], in which the coefficients of air re- 
sistance obtained from the wind-tunnel tests were intro- 
duced, the curves of train resistance of Fig. 5 were 
drawn, and from these the curves of Fig. 6 showing the 
power requirements of the trains were readily obtained. 
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Fig. 7—The estimated value of adopting streamlining 
for high-speed trains 


To find the significance of the curves of Fig. 6 for 
the passenger on the one hand and for the railroads on 


the other, it is necessary to convert them into expres- 


sions of dollars and cents’ economy. 

It is not possible in an elementary study such as the 
present one to consider in detail or with great accuracy 
all of the items that enter into the economy of stream- 
lined trains and high speeds over present-type trains and 
present speeds, but it is possible to show, by giving 
approximate values to the more important items, that 
high-speed, light-weight, streamlined trains have suffi- 
ciently great economic advantages over present trains 
amply to justify, apparently, any railroad in adopting 
them wherever the existing track, right of way, 
schedules, etc., permit high speeds of, say, 80 m.p.h. 

It will be necessary first to justify the use of high 
speed for trains by considering the cost of high speed 
to the passenger per mile, after which it will be signif- 
icant to inquire into the difference in capitalization re- 
quired for present-type and streamlined trains oper- 
ating at the same high speeds. 

Such difficultly determined items as the saving in labor 
overhead due to the higher schedule speed, and the in- 
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creased cost of track maintenance due to the same cause, 
will not be considered here in figuring the net cost of 
high speed to the passenger. The items considered will 
be those due to changes in power rating of the locomo- 
tives with increases in schedule speed. For electric 
operation these items are the expenses due to increased 
energy consumption, increased cost of the locomotive, 
and increased cost of the electric transmission system. 

In estimating the expense of increased energy con- 
sumption with increased speeds a number of assump- 
tions must be made, for which the following values are 
offered as reasonable for approximate purposes: Let 
the cost of electric energy at the car wheels be 1.5 cents 
per kw.-hr. Let the average annual mileage of the 


a 
train be 100,000 X —, where 100,000 is in round num- 
40 
bers the mileage of present passenger locomotives, and 
V, is the schedule speed of the train in miles per hour. 
Since the average resistance of a train for a distribu- 
tion of speeds about a schedule speed is for any or- 
dinary distribution equal within a few per cent to the 
resistance at the schedule speed, let the resistance at the 
schedule speed be taken as the average resistance of the 
train. If C4 is the annual cost of electric energy per 
train and P, is the horsepower required at the schedule 
speed by either a streamline or present-type train, as 
given by Fig. 10, it can be shown that 
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1,000 
To find the annual fixed charge Cg per train due to 
the cost of the locomotive, assumptions such as the 
following may be made: Let the weight of a locomotive 
vary directly as its power rating for a fixed voltage, 
with a 150-ton locomotive developing 2,500 hp. con- 
tinuous rating, and let the cost of the locomotive vary 
directly as its weight according to the approximate for- 
mula of 50 cents per lb., with or without streamlining. 
Let the annual straight rate on the locomotive invest- 
ment to cover interest, taxes, depreciation, insurance, 
and incidentals be 15 per cent. Let the locomotive have 
a sufficient power rating to maintain continuously on 
a straight, level track a train speed of 1.4 times the 

schedule speed of the train. Then 
P, 


Ca = $28,000 X 


Cp = $12,600 X 


1,000 
If it is assumed that the ratio between the cost of the 


transmission system for an electrified railroad, including 


* 


substations and overhead lines, to the cost of the elec- 
tric locomotives will, for present purposes, be 2:3, with 
an annual rate for figuring fixed charges of 15 per cent, 
the total annual cost Cage of the three items that have 
been considered will, in round numbers, be 
Pa 
Canc = $50,000 x 


1,000 

While it is probable that the next developments in 
increasing the speed of trains will come gradually as in 
the past, it is of interest to calculate the cost in cents 
per passenger-mile of an increase in schedule speed to 
as high as 100 m.p.h. from a schedule speed of 40 m.p.h., 
for at such a high speed the train would be comparable 
to the airplane in speed. Assuming, therefore, an in- 
crease of schedule speed from 40 to 100 m.p.h., it is 
found from Fig. 6 that for a streamlined train the addi- 
tional horsepower required (P. — Ps1) is 1,800. As- 
suming that for day-coach travel the average number 
of passengers per coach is 30, the cost of this addi- 
tional speed to the passenger per mile can readily be 
figured from Equation [3] to be 0.2 cent. For sleep- 
ing-car passengers, the additional expense would be 
somewhat greater. This additional. expense per pas- 
senger-mile is obviously so small compared with the 
advantages of high-speed travel that the railroads ought 
to be able to recover it many times over by the in- 
creased patronage of the public if the latter are offered 
this new mode of travel at little or perhaps no increase 
in fare. The rate for cross-country travel by airplane 
is at present (1931) about 6.5 cents per passenger-mile 
on a railway-mileage basis, with a schedule speed on the 
same mileage basis of usually from 100 to 120 m.p.h. 

It is interesting, now, to find the capitalized value of 
the saving effected by streamlined trains over present- 
type trains for different schedule speeds up to 100 m.p.h. 
The life of an electric locomotive is variously estimated 
for depreciation purposes to be from 20 to 30 years. 
Taking an interest rate of 5 per cent for finding the 
present worth of an annuity, capitalization factors of 
12.5 and 15.4 are, respectively, obtained for annuities 
running 20 and 30 years. Using these factors to capi- 
talize the annual savings to be found from Equation 
[3] and Fig. 6, the curves of Fig. 7 are obtained. It 
should be noted that these are for the savings obtained 
by streamlining of the kind shown in Fig. 3, and hence 
do not take into account the savings possible by reduc- 
ing the projected area of the trains by lowering the 
height of the trains. Neither do they take into account 
the savings possible by reducing the weight of the trains. 


* 


Union 50-yard dump car built in 1931 for the Differential Steel Car Company by Greezville 
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EDITORIALS 


We Are 
One-Hundred Years Old 


The turn of the year marks the one-hundredth birth- 
day of the Railway Mechanical Engineer. ; 

On January 2, 1832, when D. Kimball Minor, publish- 
er of the daily New York American, issued the first 
number of the American Rail-Road Journal, he founded 
an institution which has served the railway industry 
through a century of marvelous progress and develop- 
ment. Its pages, and those of its successors, present a 
moving panorama of action—at times intensive, at times 
halting—by which an idea, still considered preposterous 
by the conservative at the time the publication was 
born, has been developed into the present smoothly func- 
tioning mass transportation system of America. As its 
pages are turned, the work of pioneer locomotive build- 
ers—Davis, Winans, Baldwin, Norris, Rogers, Mason— 
pass in review. In its columns are recorded the steps 
by which the steam locomotive has advanced from a 
sketchy machine, which frequently had to give way to 
horses when snow and ice clogged the rails, to the mod- 
ern, reliable power plants of three and four thousand 
horsepower capacity. Later in the year we shall devote 
an issue to reminiscences of the American Rail-Road 
Journal and its successors and to a panorama of the 
significant events in the pioneer years of railway evolu- 
tion. 

Probably no single industry has played such an im- 
portant part in the development of American civilization 
as the railroads. Speaking of a proposed railroad to 
connect Lake Erie with New York City by the south- 
ern tier of New York counties, the editor in the first is- 
sue of the American Rail-Road Journal presented the 
following picture of conditions when inland transporta- 
tion depended on canals and navigable rivers: “It would 
prevent a recurrence of the staté of things which now 
exists in this city (New Yotk). There would not then 
be, as there now is, thousands of barrels of flour and 
other kinds of produce, in proportion, frozen up in can- 
al barges and in sloops on the Hudson; salt would not 
be selling in Albany for two dollars and fifty cents per 
bushel, and pork at two dollars per hundred for want of 
salt to save it, whilst it is worth from five to seven 
dollars in this city. Coal would not then sell here for 
fifteen or sixteen dollars per ton, nor oak wood at nine, 
and hickory at thirteen dollars per cord, as has been the 
case for two or three weeks past, if rail-roads were in 
general use; but all kinds of business would move on 
regularly and be more nearly divided throughout the 
year. Produce could come to market as well in January 
as in July; and the farmer would not be obliged in or- 
der to get his crop to market in the fall to neglect pre- 
paring for the next.” (The italics are in the original). 

The settlement and development of a wilderness 
thousands of miles in extent in a single generation fol- 
lowing the Civil War were made possible only by the 
pioneer activities of railroad builders. Today, in spite 
of the development of motor-truck transportation and 
a renewed interest in inland waterways, the material 
civilization of North America could scarcely survive a 
week were rail transportation to be completely sus- 
pended. 

Competition of the motor truck is dangerous to the 
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future integrity of railroad transportation only so long 
as it is maintained and developed on an unsound eco- 
nomic basis of government subsidies. All signs now in- 
dicate that the problem thus created will be solved by a 
public aroused to the full implications of the present 
situation and aware of the basic necessity for the main- 
tenance of a healthy railway system. 

Human affairs are never static. New conditions and 
new methods are constantly evolving. As the second 
rentury of transportation opens, the new possibilities 
which the co-ordination of rail, highway and water 
open up for American commerce and industry create a 
wide range of new problems, the solution of which will 
command the highest intelligence and initiative in the 
transportation field. The solution of some of these 
problems will fall within the jurisdiction of me- 
chanical-department officers and supervisors. The Rail- 
way Mechanical Engineer faces the new era with con- 
fidence and with a determination to help its readers in 
meeting these new problems as they arise. 


Modern Motive Power 
Produces Results 


The results now being obtained with modern motive 
power constitutes a striking tribute not only to the 
locomotive designers and builders, but to railroad main- 
tenance forces as well. Steam locomotives, in the days 
of assigned power, made, perhaps, 125 miles a day in 
freight service and twice that in passenger service, 
then being laid up an average of 12 to 16 hours in ter- 
minals until each crew was ready to make the next 
day’s run. It may be said with certainty that many of 
these old locomotives, having inadequate boiler capacity, 
small tenders, bolted frames and cylinders, hand- 
adjusted wedges, inadequate lubricating systems, and 
probably carrying no auxiliary appliances to reduce unit 
fuel and water consumption and decrease the frequency 
of fuel and water stops, would find it impossible to meet 
the requirements of modern operating conditions. Mod- 
ern passenger power now operates not 300, but 900 
miles, or more, a trip, over many operating divisions, 
and the mileage of freight power has been increased in 
proportion. Mileages of 200,000, or more, are made be- 
tween general repairs in the backshop, a performance 
which would have been considered impossible by mo- 
tive-power officers not so many years ago. 
Comparisons between the steam railroad industry and 
the automotive industry are frequently made to the dis- 
advantage of the former, but, from the point of view of 
reliability and long mileage, steam railroad men need 
fear no comparison of the respective motive-power 
units. Consider the racing automobile, for example, 
driven by a special engine, designed, built and experi- 
mented with during an entire vear, and often scrapped 
after a single race of 500 miles. Possibly one-third 
of the cars entering this race may not finish at all, but 
fail, due to overheating of the bearings, connecting-rod 
failures, etc. Five-hundred miles is only part of a 
day’s work for a steam locomotive, however, which 
must produce results witb several different crews, burn- 
ing widely varying grades of fuel and using all kinds of 
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water. Records of reliability of service, freedom from 
engine failures, and small percentage of locomotives 
with federal defects, even under present conditions of 
reduced maintenance, reflect the highest credit on mod- 
ern motive power and the men who keep it in operating 
condition. 


Training All 
Employees 


Much attention has been given by the railway me- 
chanical departments to shop apprentice training. In- 
deed, this training has been carried to a high state of 
development on a number of railroads, as a result of 
which the standards of shop craftsmanship have been 
raised to a relatively high level. The slowing up of 
business during the past two years has made it neces- 
sary greatly to reduce the number of apprentices and 
to shorten their working hours. This has presented a 
real handicap to the orderly carrying on of the training 
programs, but in most instances they have gone for- 
ward, even though on a reduced basis. 

The past decade has witnessed the awakening of a 
realization as to the importance and necessity of train- 
ing the foremen and supervisors better to deal with the 
human element under their control. It is significant 
that in many instances this urge for better training has 
come from the foremen and supervisors themselves. 
In most instances, also, this development has been on a 
more or less informal basis—that is, formal educational 
courses have been established in only a few cases; on 
the other hand, the problem has in many instances been 
tackled on a more informal basis by the organization 
of foremen’s or. supervisors’ clubs. In some instances 
the railroad supervisors and foremen have joined with 
groups of foremen and executives from industry to 
study the broader principles of successful industrial 
management. Undoubtedly the training of the super- 
visors—formal or informal—has been a considerable 
factor in bringing about the better understandings be- 
tween the men and the managements which have char- 
acterized the past few years. 

Many changes have been made in the equipment and 
facilities of the railroads since the World War. In 
many instances this has made necessary a higher stand- 
ard of skill and intelligence on the part of the worker, 
or, at any rate, it has been necessary to change shop 
maintenance and operating practices radically. It is 
to be feared, however, that too much has been taken for 
granted in assuming that the worker could readily adapt 
himself to these changes without special training. There 
is ample evidence, for instance, that some of the work- 
crs have been unable to adapt themselves to the new 
conditions. Incidentally, this applies not alone to the 
mechanical department, but is true of most of the 
other operations of the railroad. As a result, the senti- 
ment seems to be growing rapidly that constructive 
measures should be taken, to the end that each em- 
ployee will throughout his service life receive such 
iraining and coaching as is necessary to keep him 
abreast with the requirements of his particular task and 
also to fit him for promotion to larger responsibilities, 
if he is capable of assuming them. 

This problem is not peculiar to the railroads, but ap- 
plies also to all industrial and commercial organizations. 
The state and federal vocational departments have 
sensed the need of continuous training throughout the 
service life of the worker and this is true also of the 
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industrial extension departments of state universities. 
These agencies, as a matter of fact, are ready and will- 
ing to help the railroads and other groups to the extent 
that their resources permit. 

There is no question but that progress will continue 
to be made steadily on the railroads in improving the 
facilities and equipment better to meet transportation 
needs. This promises to bring about radical changes 
and improvements in equipment and facilities. It is 
vital, in the interests of efficiency and economy, that the 
workers be trained to give the best account of them- 
selves in dealing with the new facilities as they are 
placed in service, and to maintain a high morale in the 
organization. The problem, then, of keeping all of the 
employees in the mechanical department “trained to 
the minute,” is one that requires careful study, broad 
vision and statesmanlike handling. 


Persistence Needed 
In Safety Efforts 


It will be conceded that probably no other railway de- 
partment has a greater responsibility for the prevention 
of all kinds of railway accidents than does the me- 
chanical department. Not only must hazards incident to 
locomotive and car-maintenance work itself be mini- 
mized, but the kind of work done, as measured by the 
standard of equipment maintenance, has a most im- 
portant bearing on accidents of all kinds encountered 
during the normal operation of this equipment in service 
on the line. 

Regarding the mechanical department’s responsibility 
for furnishing the kind of equipment needed for safe 
and dependable transportation, C. G. Goff, master me- 
chanic, Southern, Birmingham, Ala., said at the Octo- 
ber meeting of the National Safety Council in Chicago: 
“It may therefore, be readily seen that in the conduct of 
the activities of the mechanical department, there must 
be no failure of supervision or workmanship in the in- 
spection, testing or preparation of equipment for serv- 
ice, and if the department is to discharge its responsi- 
bilities successfully, every one concerned, from the 
highest executive to the most common laborer, must re- 
alize and appreciate this fact, and failure either to as- 
sume or discharge this obligation and duty successfully 
cannot be overlooked or tolerated.” 

While accident-prevention efforts have been, in gen- 
eral, well organized and standardized in railway shops 
and terminals for a number of years, a critical analysis 
of injuries and accidents will frequently indicate that 
some of the primary or fundamental principles of acci- 
dent prevention have not yet been learned, or else have 
been carelessly overlooked, even by veteran employees, 
some of whom have been in service ever since the idea 
of “Safety First” was first advanced about 25 years 
ago by Ralph Richards of the Chicago & North Western. 

The mechanical requirements for safe work in and 
about railway shops and terminals are too widely known 
to justify detailed comment in this column, but even 
more important than mechanical safeguards and time- 
tested regulations is the creation of a desire for safety 
in the hearts and minds of shop executives, enthusias- 
tically transmitted to and permeating the entire organ- 
ization until it is shared by each employee. One of the 
best means of doing this is to encourage attendance at 
periodic safety meetings, at which suggestions for in- 
creased safety are advanced and either acted upon fa- 
vorably or the impracticability of the suggestions ex- 
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plained. By no means should suggestions, even those 
of doubtful merit, be allowed to pass into the discard 
without comment. Complete harmony between super- 
visory officers and safety representatives is absolutely 
essential, all stiggestions receiving not only careful but 
friendly and considerate attention. 

In the effort to sustain interest in accident-prevention 
work, a number of roads conduct system-wide safety 
contests annually, awarding trophies to the departments, 
shops, or terminals making the best records in accident 
prevention. The good results accomplished by this 
method are illustrated on the Southern, for example, 
where Finley shop (Birmingham, Ala.) won the trophy 
in competition with other shops for the past two years, 
being honored by recognition and a certificate of com- 
mendation from the National Safety Council. While 
this shop established a record during the period from 
December 19, 1928, to February 19, 1931, of 6,802,859 
man-hours without an injury reportable to the Inter- 
state Commerce Commission the shop is now endeavor- 
ing to beat even this record—a worthy ambition, which 
other shops on this and other roads may hope, by per- 
sistent effort, to equal or exceed. 


Manufacturing 
In Railway Shops 


A correspondent on The Reader’s Page of the De- 
cember issue takes exception to our comment on the 
practice of manufacturing repair parts of various loco- 
motive specialties in the railway shop. In his letter he 
presents a picture of some of the difficulties under 
which shop foremen have to work in times like the 
present when materials are scarce. He claims a fairly 
good job in the manufacture of these materials “even if 
the materials are not the same or workmanship not as 
fine.” It is precisely this point which makes the prac- 
tice unsound. Without the same materials and as fine 
workmanship as are embodied in the parts for many of 
these devices produced by their manufacturers, the re- 
liability of the devices themselves is impaired. When 
it becomes necessary to replace three or four repair 
parts before one is found which will last long enough to 
let the locomotive get into service the problem ceases to 
be one of the price per piece. Such parts, produced for 
nothing, would be expensive when the delays to locomo- 
tives and the cost of installation are taken into account. 

The whole question of manufacturing in railroad 
shops is a difficult one with which to deal in general 
terms. The justification for undertaking production of 
a particular piece of material for use in locomotive or 
car maintenance must be determined by the circum- 
stances pertaining in the particular case. The produc- 
tion of certain rough materials may, in some cases, be 
justified by the fact that they offer an opportunity to 
utilize facilities which otherwise would remain idle. Un- 
fortunately, however, the low costs which can be shown 
in such cases by the ability to ignore certain items of 
overhead are sometimes cited to justify the provision 
of additional facilities. It is undoubtedly this type of 
situation to which a correspondent, whose letter ap- 
pears on another page in this issue, refers to as “an 
over expenditure of money in frozen property generally 
known as locomotive and car repair shops.” 

Whatever the merits of a particular project for 
manufacturing in railway shops may be, the danger of 
mistake is so great that no such project should ever be 
undertaken without a most searching investigation into 
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all of the factors involved—not all of which pertain to: 
relative costs—before any extension of the practice is 
permitted. In the case of highly developed parts in- 
volving the use of special materials and close tolerances 
for interchangeability, there is no chance of physical 
success unless the railroad is willing to make the same 
investment in experimental development and in special 
manufacturing facilities which the manufacturer has 
made—and then there will be no commercial advantage 
in competing with the manufacturer. 


Retiring Freight 
Equipment 


Many factors enter into the general subject of retir- 
ing freight equipment. Some of the more important 
are: Types of equipment required to meet traffic de- 
mands, service rendered by the cars in question as com- 
pared to that rendered by more modern equipment in 
use or available, and the cost to maintain or recondition. 
There is no standard practice with respect to retiring 
freight cars, largely because of the fact that the ma- 
jority of railroads are required to care for considerable 
business the characteristics of which are peculiar to the 
individual road. However, those factors with which 
the mechanical department are most concerned have a 
number of essential characteristics which are common 
to all roads. 

The “point system,” which was described in the No- 
vember, 1931, issue of the Railway Mechanical Engi- 
neer, page 525, was developed to insure a systematic sel- 
ection of cars that have passed the stage where they 
can be repaired economically. It was first placed in ef- 
fect on the Kansas City Southern and later adopted by 
the Delaware & Hudson, with certain revisions to suit 
its equipment. 

The functioning of the point system, as described in 
the article, keeps in effect a definite method for deter- 
mining the disposition of freight cars in need of exten- 
sive repairs, and makes obsolete the practice of check- 
ing a car and submitting a list of the material required 
to effect repairs. It is not necessary to “price out” the 
materials required and extend and total, which is often 
done in a somewhat hit-or-miss manner. Both labor 
and material costs are combined to give each point a 
value. Other costs can easily be included and undoubt- 
edly are. 

The simplicity of the point system, as used by the 
Kansas City Southern and the Delaware & Hudson, not 
only enables a foreman to make his estimates quickly 
and also to ascertain how various car parts are stand- 
ing up in service, but it places the actual cost and ac- 
counting work in the proper department and in the 
hands of those who can do it best. The limit of points 
on cars in a particular series being fixed, a definite 
means is provided of preventing heavy expenditures on 
obsolete equipment when the condition of a car makes 
the layout of money unwarranted. The application of 
the point system in connection with an authorized re- 
tirement program assures the selection of the worst can- 
didates for demolition. It eliminates seiecting cars at 
random and wasting money by dismantling serviceable 
cars. 

The points brought forward in favor of the point svs- 
tem as outlined in the preceding paragraphs are not 
ours, as much as they are the arguments which have 
been presented by the men who have been responsible 
for the successful functioning of this system of retire- 
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ments. Like every other system of this character de- 
signed for similar purpose, much of its success de- 
pends on the amount of revision done to adapt it to the 
special requirements of each railroad. This system, or 
any other, regardless of how well it is planned and de- 
veloped, can be practically nullified unless the spirit and 
intent are adhered to. There are instances on record 
when excellent ideas and systems have been placed in 
effect for the apparent purpose of concealing the full 
import of the facts. 

The fact that the value of a point can include over- 
head and other costs, in addition to the usual labor and 
material charges, is an important feature and should be 
given serious consideration by those who contemplate 
adopting a system of this kind. There is no doubt that 
such a system can play an important part in scrapping 
the obsolete which is costing too much money to maintain. 


Keep the Cars 
Moving ! 


While great emphasis has been placed for a number of 
years on the necessity of keeping cars on the move, 
especially when loaded with revenue freight, this de- 
sirable objective was never more urgently needed than 
at present. Not only should the cars move, but at as 
high an average speed as possible, this being accom- 
plished not so much by an increase in train speed as 
by the elimination of delays to loaded cars at terminals 
and en route due to defective mechanical conditions re- 
quiring that cars be cut out, emergency repairs made, 
or loads transferred. The responsibility for car con- 
ditions rests with the car department, although it must 
he admitted that the earnings of any given road, and, 
in a larger sense, the government-regulating bodies 
which control those earnings, are a most important 
factor. 

Present conditions, in general, are not conducive to a 
standard of car maintenance which will permit greatly 
reducing terminal delays and thus improving railway 
net earnings and the quality of the service rendered. 
Regarding the elimination of terminal delays, E. J. 
Robertson, superintendent of the car department of the 
Soo Line, made the following statement in the course 
of an address before the Northwest Car Men’s Associa- 
tion: “The ideal way would be to see that no car is 
loaded that is not in fit condition to carry its load to 
destination, barring unforeseen accidents, but with great- 
ly-curtailed freight-car repair forces, it is practically 
impossible to do this; then again, if we attempted to 
put every car in condition to carry its load to destina- 
tion, we would be criticized by foreign and private car 
owners on account of what they would claim was ex- 
cessive charges for repairs.” In other words, the con- 
scientious car-department supervisor is more or less 
“between the devil and the deep blue sea,” as regards 
keeping freight-car equipment in the kind of condition 
which he would like to see maintained. 

Car men usually consider the problems of general 
railway management and especially government regula- 
tion as outside of their jurisdiction, and possibly under- 
standing. They have a most vital and direct interest in 
these problems, however, and it is their direct responsi- 
bility so to marshal and present the facts regarding the 
condition of railway equipment to their respective man- 
agements that the adverse effect of inadequately-main- 
tained freight-car equipment upon railway net earnings 
and prestige is never overlooked for a moment. 


26 Railway Mechanical Engineer 


Railway car-department officers and forces will un- 
doubtedly live up to their past reputation of striving to 
get the best possible results with the means available, 
conditioning equipment in so far as practicable for un- 
interrupted movement between initial and final inspec- 
tion points of 500 miles or more apart and with a mini- 
mum of inspection at division points en route. Provi- 
sion must be made for cutting inspection work itself 
to a minimum time consistent with checking funda- 
mental car conditions, and the organization and facilities 
must be provided for promptly repairing any defects 


‘found, either in the train yard, without cutting out cars, 


or on adjacent repair tracks. A comparison of present 
railway operating methods with those of the past will 
indicate that much has been accomplished along this 
line until, now, almost any kind of running repairs can 
be performed in the transportation yard, often in less 
time than it takes to switch the cars out of the train, 
onto the repair track and back again. The provision 
of adequate mechanical facilities, organization and sup- 
plies necessary for the prompt handling of this work 
represents one of the most important contributions 
which the car departments can make to economy and 
improved railway service. 


NEW BOOKS 


THE CHEMICAL TECHNOLOGY OF STEAM-Raisinc PLant. By 
Henry Norman Bassett, chief chemist, Egyptian State 
Railways. Published by Longmans Green & Co., New 
York. 240 pages, 5'4 in. by 9 in. Price $5. 

In the search for efficiency in steam generation con- 
siderable research has been carried out on the effect 
of blending coals and its bearing on the fusibiliy of the 
ash, the properties of metals, and water sources and 
supplies in an effort to help solve problems of corrosion 
and failure in tubes and drums. Information relating 
to these various problems has been gathered from many 
sources and is presented in this book, the first three 
chapters of which deal with water supplies, filtration, 
water softening, and water treatment. Other chapters 
discuss at some length methods of preventing corrosion, 
the theory of combustion, indicators and recording in- 
struments, boiler testing, furnace lining and boiler lag- 
gings, materials of construction, etc. The book has been 
written to help engineers in charge of boiler stations 
properly to appreciate the significance of the many 
chemical reactions taking place in their plants. 


THe Balancing oF Macuinery. By C. Norman Fletcher, 
AMI. Mech Eng. Published by Emmott & Co., Lid., 28 
Bedford Street, Strand, W.C. 2, London, England. 172 
pages, illustrated. Price $2.40. 

The General Principles of Balance, Static Balancing 

Equipment, Dynamic Balancing Equipment, The Influ- 

ence of Speed on the General Principles of Balance, 

Special Purpose Balancing Equipment, The Balancing 

of Reciprocating Masses and Complete Assemblies, and 

the Practical Correction of Unbalance are discussed in 
the nine chapters of this book. Mr. Fletcher considers 
the question of the balancing of machinery theoretically, 
dealing with each form of balance separately and then 
indicating how it may be examined and corrected, either 
individually or otherwise. The bodies concerned in the 
investigation are considered as being absolutely rigid. 

The book contains a complete description of the methods 

and machines used by the Great Western and the Lon- 

don, Midland & Scottish to balance locomotive driving 
wheels. 
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THE READERS PACE 


Longer Life from 
Second-Hand Wheels 


To THE EDITOR: 


The frequent references in recent issues of the Rail- 
way Mechanical Engineer to the subject of chill-worn 
wheels and the use of the A. R. A. wheel gage has led 
me to make the following suggestion. ` 

Wheels condemned by the A. R. A. remount gage 
cannot be applied to foreign cars according to the pro- 
visions of Rule 82. This is not because the wheels are 
unsafe for further service, but on account of the fact 
that the car owner would not get full second-hand 
value for them. 

Such wheels should be mated and stencilled “For 
use under system freight and roadway equipment.” 
With this practice in effect, complete service life can be 
obtained from each wheel and thus save considerable 
money. 

W. H. SHRIVER. 


Air-Brake Catechism— 
Is This Better? 


To THE EDITOR: 


Mr. Herndon’s criticism of the question “What would 
be the result if the U-pipe were removed or leaking?”, 
which appeared in the September, 1931, issue, page 
465, is well taken. 

May I propose the following question and answer 
as an improvement over that which was published? 

Question.—What would be the result if the U-pipe 
were removed or leaking and the application-cylinder 
pipe and distributing-valve release pipes crossed at the 
distributing valve? 

_Answer.—With the independent brake valve in run- 
ning position, a service application would not be effec- 
tive. If there were a slow leak, the brake would gradu- 
ally release. If the U-pipe were removed, it would be 
impossible to make a service application. 


AIR BRAKE SUPERVISOR. 


Too Much Investment 
In Shops 


To THE EDITOR: 


I was much interested in an article appearing in your 

editorial pages in the November issue entitled “Ex- 
pensive Economies.” It was very forceful and should 
go home to at least 25 per cent of the railroad men who 
read it. 
_ However, a gentleman comes back in the December 
Issue with a reply which he disguises under the title “A 
Prophecy, A Promise or A Threat?”, and proceeds to 
alibi himself and the railroads to death with an argu- 
ment that won’t hold water. 

First off, he hits himself in back of the head with the 
Statement that the railroad shops do include overhead 
but only for the time that the shop is open. He also 
uses the argument that the present condition of the 
railroads, or, in other words, the lack of funds, necessi- 
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tates doing a certain amount of manufacturing in rail- 
road shops, and, further, that the labor employed must 
be kept busy. 

This all sounds very good, but if we will get right 
down to the bottom of this thing and bring the railroad 
men to realize that if in the beginning they had started 
with the right foot forward, these conditions would not 
exist today. I mean that the railroads of this country 
are suffering at the present time from an over-expendi- 
ture of money in frozen property, generally known as 
locomotive and car repair shops. 

Aside from the millions of dollars invested in such 
property and real estate, depreciation and taxes on this 
property go on just the same, regardless of whether they 
are in use or not. This is an item of expense which the 
railroads should have shifted to the shoulders of the 
manufacturers. Had it been done, the author of the 
article in question would have no argument upon which 
to base his reaction to your editorial. 

Further, every bolt, nut, or piece of material of any 
description manufactured or fabricated in a railroad 
shop by one man means, as near as it can be figured 
roughly, that about five men on the outside, employed by 
a manufacturer who makes this particular piece, the 
butcher, the baker and the candlestick-maker, are idle. 
If it were possible to make any sort of calculation, this 
would result in a sufficient reduction in traffic to the 
railroads to be noticeable. 

Having spent several years in the employ of a rail- 
road mechanical department, the writer is not deaf to 
the argument of the average railroad men that the loco- 
motive and car shops are constituted to manufacture 
certain parts required. That is taught them from the 
time they begin their apprenticeship until they leave 
the service. Therein lies the first mistake. Had they, on 
the other hand, been taught that the business of the 
railroad is to transport passengers and freight, and that 
the shop was merely an evil necessity for the mainte- 
nance of equipment, and more time spent in securing 
business for the railroad rather than some means of 
making or manufacturing something cheap in order to 
deprive the manufacturer of the business, I am willing 
to swear that the railroads of today would probably not 
be facing the bugaboo of trucks and buses. 

A READER. 


Fifty-ton capacity steel box car built in 1931 by Magor Car 
Corporation for the Lehigh & New England 
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Car Foremen and Inspectors 


Car Scrapping by the 
Line Production Method* 


By T. M. Hamer} 


HE following notes will cover some observations 

made in connection with car scrapping operations 
which occurred in 1931 in the middle west. No attempt 
is claimed for an exhaustive treatise of the subject. 

The scrapping of obsolete rolling stock, at a time 
when car loading requirements have shown a consider- 
able decrease, enables railways to liquidate a part of 
such investment which is not gainfully employed, and to 
provide employment for labor. It is noted that the 
primary cause of scrapping is obsolescence, and that the 
equipment need not be worn to the point where it is no 


Position 1—Cutting bolts in order to remove roof 


longer serviceable, before scrapping operations become 
profitable. 

A choice occurs of selling the cars to a scrap dealer, 
or arranging with a contractor to scrap the cars, or of 
həving the cars scrapped by the railway employees. 
Sometimes railway companies elect to sell their cars to 
scrap dealers specializing in work of this kind, and the 
railway company is relieved of this responsibility. On 
the other hand, the scrapping operations enable the rail- 
way to retain some of their employees who might other- 
wise be dismissed. By having the work done at various 
points on a railway, the money is spent in communities 
which are served by the railway, and this tends to bring 
more business to the railway than if employment de- 
creases in such communities. A further advantage oc- 
curs sometimes in that the railway can economically re- 
claim or use various parts taken from the scrap pile. 

In systematizing the demolition of railway cars, the 
line production method presents itself as logical. In- 
stead of demolishing a car at one spot, the car is moved 
successively to a series of positions, at each of which 
one part or another of the car is removed or dismantled. 
A suitable yard track is set aside for this purpose, ad- 
jacent and parallel to a second track on which a travel- 


* Read before the 32nd annual convention of the International Acetylene 
Association, Chicago, November 11 to 13, inclusive. 
j Air Reduction Sales Company, New York. 
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ling crane can operate to load the scrap, and with suf- 
ficient clearances to permit the unencumbered operation 
of the crane. 

It is advantageous for the track to have such gradient 
as to permit the easy movement of cars from one posi- 
tion to the succeeding positions, without the assistance 
of a locomotive, and without undue exertion of labor. 
Yet the gradient should not be great enough to permit 
a car starting to move of its own accord, or to result in 
difficulty of stopping a car when it moves from one posi- 
tion to the next. 


Position 3—Removing the roof 


At the first position some part of the superstructure 
is removed, and parts of the car are removed or dis- 
mantled at each succeeding position, until the trucks only 
remain and finally only the wheels are rolled to the end 
of the track. 

Following is an example of the set-up used in one case 
for scrapping wooden box cars, at the average rate of 
16 cars per day. 

Position No, 1—Cutting of bolts, nuts, and rods to 
permit the later removal of roof and sides. The aver- 
age cuts were on about 170 %-in. and %-in. bolts and 
nuts and 12 cuts on 114-in. rods. Two cutting operations 
were used at this position, and the average consumption 
was one tank of 220-cu. ft. of oxygen for 9 cars, and one 
250-cu. ft. tank of acetylene for 36 cars. Scaffolding 


Position 6—Side-boards removed 
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was erected at this position for operators’ convenience 
in cutting. 

Position No. 2—Cutting of transom and draft bolts, 
involving an average of 10 l-in. rods, 200 34-in. bolts, 2 
7%-in. rods, and 24 5-in. bolts. Three cutting operators 
were used at this position, the average consumption be- 
ing 10 cars per cylinder of oxygen and 50 cars per 
cylinder of acetylene, 


Position No. 3—Roof of car removed. 
Position No. 4—All end lining of car removed. 
Position No. 5—All side lining removed. 


Position No. 6—Side boards removed. No cutting 
operators were required at positions 3, 4, 5, and 6. 


Position No. 7—Removing superstructure frame- 
work: 56 cuts on %-in. side-post rods, 28 cuts on 34-in. 


Position 7—Removing the framework of the superstructure 


carline rods. One cutting operator was assigned to this 
position, using one cylinder of acetylene to 84 cars and 
one cylinder of oxygen to 14 cars. 


Position No. 8—Floor boards removed. No cutting 
operator was required at this position. 


Position No. 9—Removing air-brake cylinder, draft 
arm, transom, and cutting underframe bolts, with an 
average of following cuts: 12 arms, 114-in. ; 10 bolts, 1- 
in.; 86 bolts, 5g-in.; 4 bolts, 114-in.; 16 bolts, 114-in.; 
8 bolts, 7g-in.; 24 bolts, 34-in. Two cutting operators 
were assigned to this position, using one cylinder of oxy- 
gen for 7 cars, and 1 cylinder of acetylene for 42 cars. 


Position No. 10—One cutting operator, removing sills, 
cutting an average of 16 bolts, 34-in. per car. Operator 
performed other work, as cutting was a very minor part 
of this position. 


Position 9—Removing air-brake equipment 
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Position 11—Dismantling trucks 


Position No. 11—Dismantling trucks, average cutting : 
32 bolts, 144-in.; 32 bolts, l-in.; 32 bolts, 34-in.; 16 
bolts, 5¢-in.; 26-in. of 14-in. thickness. One cutting op- 
erator was assigned to this position, using one cylinder 
of oxygen for nine cars, and one cylinder of acetylene 
for 56 cars. 


Position No, 12—Cutting bolsters. One operator 
(cutting) was used at this position, using one cylinder 
of oxygen for 34 bolsters, and one cylinder of acetylene 
for 238 bolsters. After position No. 12, only the car 
wheels remained on the track. 

It will be noted that 11 cutters were employed on the 
above line-up, for scrapping 16 cars per day, exclusive 
of other labor. These 11 men assisted on other work 
besides cutting, when opportunity occurred. Most of 
these 11 cutters had never used a cutting torch prior to 
this assignment, as they had been employed in depart- 
ments involving actual train operation, and other work 
where the oxy-acetylene cutting process is not used. 

Most of the crew had to receive their first instructions 


Position 12—Cutting bolsters 


in handling the cutting torch when they came on the job, 
and consequently the production of 16 cars per day was 
not achieved at the start. 

However, 800 cars were scrapped in approximately 
ten weeks, and except for occasional or unavoidable de- 
lays and interruptions, the rate of 16 cars per day was 
achieved and maintained with comparative ease. At 
the rate of 16 cars scrapped during an 8-hour day, it is 
noted that the average length of time per car per posi- 
tion was 30 min. Since each car moved forward along 
the line each 30 min. the advantages of line pro- 
duction work became apparent in that the crew at 
each position was working against time, and the men at 


one position were aware that a delay on their part would 
adversely aftect the production of the entire line. 


Piecework Rates Developed for Car Scrapping 


Piecework rates were developed for this work, on a 
basis which would permit that the material used in scrap- 
ping the cars, such as oxygen and acetylene, be charged 
against the men using these supplies. This plan resulted 
in the economical use of material, just as piece work 
promotes the economical use of time. More careful 
thought was given to proper tip sizes, and gas pressures 
for cutting purposes, than is usually the case, in order to 
decrease gas consumption without increasing cutting 
time. The operators learned, of course, that tip sizes 
and gas pressures could not be reduced below a certain 
degree without unduly increasing the time element. The 
number and size of preheating jets on the cutting tip 
were not reduced below those normally used, because of 
the paint, rust, and dirt which would interfere with the 
cut if the preheat were unduly reduced. It was possible 
to convince the operators that high gas pressures are not 
necessary in the preheat mixture, and these were main- 
tained at lower pressures than usual. 

Some discussion developed as to whether it is best to 
reduce the oxygen cutting jet pressure, or the diameter 
of the orifice, in establishing economical practice. It 
was possible to use a smaller cutting jet orifice than gen- 
erally has been used in car scrapping, making a narrower 
kerf, but the oxygen cutting jet pressure was not ma- 
terially reduced, because the operators claimed they 
could not otherwise blow slag dust, etc., out of the path 
of the cut. 

An advantage of the line production method occurs in 
that each operator can set his gas pressures at the most 
economical cutting for the position to which he is as- 
signed, and does not require to change pressures or tips 
to get economical results, as would be the case if one 
operator did the cutting for an entire car. 

Another advantage in the line method is that the 
scrapped material is more easily sorted and loaded than 
if a car is demolished in one position. 

Almost all the different materials found in the scrap 
pile were reclaimed or sold as scrap or used even if only 
as kindling wood. 

The bridge and building, maintenance of way, and the 
locomotive and car departments all found occasional 
uses for various parts of the scrap material. 


An Efficient 
Incinerator 


HE illustration shows the use’ of -a scrap locomo- 

A tive-type boiler for the economical disposal of 
refuse, garbage and miscellaneous scrap material at one 
of the largest passenger terminal yards in the country. 
The boiler, which is of fairly large size, as indicated 
in the illustration, is upended on a concrete foundation, 
the firebox lined with firebrick and the upper half of it 
provided with a swinging door on a level with the sub- 
stantial platform and inclined runway, up which the 
refuse and scrap materials are trucked. The lower 
half of the firebox is open, being reached by a concrete- 
paved runway for the removal of ashes and any ma- 
terial which will not burn and falls through the grates. 
The latter are constructed of iron crossbars, generously 
spaced. The top of the incinerator is carefully screened 
to prevent the emission of sparks. The brick sidewall, 
stayed with rods as shown in the illustration, is pro- 
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vided simply as a medium of insulation to prevent the 
scorching of varnish on any cars which may happen 
to be on the adjacent track. 

All the refuse material from railroad cars, as well as 
Pullman equipment, is burned in this incinerator, which, 
because of the strong draft and intense heat assured 


Scrap locomotive boiler used as an incinerator for the dis- 
posal of refuse at a large passenger terminal yard 


by the design, will quickly dry and burn almost any xind 
of scrap and refuse placed in it. Six laborers are em- 
ployed to clean the yard and dump all refuse on the 
platform, from which one man feeds it to the inciner- 
ator, as required. This work does not require the 
entire time and attention of one man, however, and the 
incinerator attendant has other duties to perform. f 

The advantages of this incinerator, located where it 
is, may be summarized as the complete and ready dis- 
posal of passenger-car yard refuse at the point where 
it originates, thus saving a considerable expense and 
delay in hauling it away, as was formerly done. Car 
equipment used for this purpose is saved, as well as 
the transportation expense involved in moving it. 


eo S 
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SRO eae, 


Copper jigs used for building up valve stems and seats 
by brazing 
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Protecting Car Jacks 
From the Weather 


PLACE for everything and everything in its 
place is the motto of many car foremen. How- 
ever, this saying is particularly applicable to the car 
foreman who provides a shelter for his car-fepair 
jacks, especially during the winter months. The illus- 


Q.—What is indicated if the distributing valve vibrates or 
makes rumbling noises when the independent brake valve is 
placed in quick-application position? A.—Worn application 
piston guide, worn baffle piston or loose ane -piston pin. 

Q.—Explain why these defects are undesirable? A.—They 
may ultimately cause a broken exhaust valve or application 
piston. 

Q.—What may cause brake-cylinder pressure to increase 
to the setting of the reducing valve after a partial straight- 
air application with the brake valve in lap position? A.—A 


Car jacks last longer when they are protected from the weather 


tration shows the manner in which car jacks, 
sticks, car trestles tnd blocking are cared for. 

The front covering or door of the shed is hinged at 
the top and balanced with weights and can be raised 
with very little effort when the car repairman desires 
to obtain a jack. The top is covered with canvas which 
has been coated with a waterproof paint and affords 
ample protection from the weather. 


jack 


Questions and Answers 
For Air-Brake Foreman 


OLLOWING is the sixth of a group of questions 
and answers selected from the instruction pamph- 
let recently revised by an eastern railroad: 


Q.—What may cause brake-cylinder pressure to increase 
above the setting of the reducing valve with the independent 
brake valve in lap position? A.—Leak from main reservoir or 
of brake-pipe air into the application cylinder on account of de- 
fective distributing-valve gasket or automatic-brake-valve 
rotary. 

Q.—What may cause brake-cylinder pressure to increase to 
the setting of the independent-brake reducing valve with the 
independent brake valve in lap position? A.—Defective in- 
dependent-brake-valve rotary or seat. 
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leak through the straight-air brake valve. 

Q.—When may it be known that the independent or straight- 
air-brake reducing valves are properly adjusted and brake- 
cylinder gage correct? A.—When 50 lb. brake-cylinder pres- 
sure is obtained when making a 20 lb. brake-pipe reduction 
from an initial brake-pipe pressure of not less than 70 1b., and 
45 lb. brake-cylinder pressure is obtained with either the in- 
dependent or straight-air brake fully applied. 

Q.—When may the pressure registered by the brake-cylinder 
gage be accepted as correct brake-cylinder pressure. A.—When 
the brake-cylinder cutout cocks are open. 

Q.—What should be noted after a 10-Ib. service reduction 
is made when the automatic brake valve .is-moved ;to release, 
running or porte position, with the independent brake valve 
in lap position? A.—That the. brakes do-not release. 

Q.—What should be noted with respect to the double-heading 
cock? A.—That it is operative. 

Q—How na it be known that the double-heading cock 
is operative? A.—By making a service reduction of 10 Ib, 
closing the double-heading cock, then placing the automatic 
brake valve in running position, noting that the brake-pipe 
pressure does not increase until the double-heading cock is 
opened. 

Q.—If a service reduction is made, double-heading cock 
closed and the brake valve is then placed in running position 
and double-heading cock then opened, what should take place? 
A.—The brakes should release. 

Q.—If the brakes release after an automatic application with 
the independent valve in lap position, automatic brake valve 
in release, running or holding position, what defect may be 
present? A.—lDefective distributing-valve gasket or leaking 
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safety valve, leaking distributing-valve release pipe, defective 
independent rotary valve or seat or lower gasket, and with No. 
5 E T equipment, a leaking double-heading pipe between the 
double-chamber reservoir and double-heading cock. 

Q.—What will indicate a leaking double-heading cock? 
A.—An increase of brake-pipe pressure after a service appli- 
cation, provided the double-heading cock is closed after the 
application is made. 

Q.—What should be noted with respect to the independent 
and automatic brake valves? A.—That they move freely to 
all positions. 

Q.—What may prevent the free movement of automatic 
brake valves? A.—Lack of lubrication of the rotary valve, 
rotary-valve keyway washer or handle latch; also, on electric 
locomotives, it may be caused by the handle binding in the 
handle guard. 


Handling Mounted 
Car Wheels 


HEN mounted car wheels are loaded on flat 

cars for shipment from the wheel shop to out- 
lying car-repair tracks they must be loaded in accord- 
ance with the A.R.A. loading rules or in such a manner 
as to make the load safe for movement over the railroad. 
If wheels are loaded on flat cars, the rules provide that 
20 pieces of 4-in. by 8-in., blocking be fastened to the 
car floor on both sides of the outside wheels and in 
addition a clamp made from 34-in. round iron must be 
used to clamp the three pairs of wheels together at 
each end of the car. This method of blocking is not 
only expensive, but if the cars are handled roughly in 
switching it usually results in damage to wheel flanges 
and journals making the wheels unfit for use when 
they arrive at their destination. 

The accompanying photograph shows a flat car which 
has been equipped with permanent cradles so located 
as to prevent the wheels or journals from striking. 

Four 2%-in., by 12-in., planks the length of the car 
are laid on the car floor. Crescents are cut in the 
planks 12 in. apart and a steel strap 1⁄4-in. by 21%-in. is 
applied to conform to the crescents and run the entire 
length of the car. Bolts 34 in. in diameter, passing 


. through the steel strap, the 12-in. plank, the car floor 


and the nailing sill, secure the cradles to the car. 

While it is possible that some question may arise 
as to the interchange of cars equipped in this manner, 
because no provision is made for loading wheels other 
than with temporary blocking and end clamps, there 
can be no objection to their use for the handling of 
company material on system lines and they will prove 
a valuable asset in eliminating wheel and journal damage 
and the costly operation of loading and blocking. 


Reduce Movements to the 
Repair Track* 


By H. L. Rice 


R. A. Rule 60 provides that air brakes must be 
@ cleaned annually; A. R. A. Rule 66 provides 
that journal boxes must be repacked annually. Nearly 
all railroads now have instructions providing that draft 
gears must be inspected annually. The average life of a 
cast iron wheel is around six years so that a car will 
have to be shopped for wheels about each year and a 
half. Brake rigging will wear out and other defects 
occur so that we can safely figure that a freight car will 
appear on the repair tracks about four times per year 
for the above mentioned items of repair. 

We must also consider that there will be accidental 
damage, hot boxes and cut journals, repairs to make cars 
fit for commodity lading and other miscellaneous repairs 
which would ordinarily cause the cars to appear on the 
repair tracks additional times during a year’s period. 
We can reasonably assume that these defects will con- 
titute two repair track movements a year making a total 
of six expected repair track movements per year per car. 

The problem which now confronts us is to cut down 
these expected repair track movements. To do this we 


* A paper presented before the Indianapolis Car Inspector's Association, 
Indianapolis, Ind., November 2, 1931. 

7 Mr. Rice is general shop inspector of the New York, Chicago & St. 
Louis. 


A flat car permanently fitted for transporting wheels 


32 Railway Mechanical Engineer 


January, 1932 


must begin when the car ıs in the shop for general 
periodic or heavy repairs. At this time the car should 
have the boxes repacked, air brakes cleaned, draft gears 
examined, all defective and worn parts repaired or re- 
newed and the car made generally fit to run an entire 
year barring accidents or perhaps a shopping or two to 
make fit for commodity lading. 

The car when next appearing on the repair tracks for 
annual work should have all work performed at the 
same time and the car stenciled accordingly reducing 
three trips to one trip. And we can go still further and 
make a general inspection of the car and renew any 
worn parts that might prevent the car from remaining 
off the repair track for another year. 

Things will go wrong, however, and cars will get in 
trouble. We might have to change a triple and give the 
car another Rule 60 job before the year was out or 
perhaps repack the boxes or do any of the many things 
which might occur. Our uniform dates will now be out 
of line. The thing to do in this case is to make some 
more rules. For example: If a car is on the repair 
track for rule 60 and the date of repacking boxes or 
examining draft gear is more than six months old all of 
the work shall be performed and the car restencilled 
accordingly. And the same thing for any of the annual 
jobs. This will keep the car off the repair tracks for 
this work for another six months’ period. And of course 
if the car is on the repair track for other work with the 
dates of annual jobs nine months old then these jobs 
should be cared for and save the later movements. 

By handling the repair track movements and repairs 
when on the repair track as outlined above the total 
number of movements can be reduced to about three per 
year instead of six movements per year. 


Examples of Improved Performance 


And now for a little proof: In 1928 a series of double- 
sheathed box cars were being repaired on our line. The 
cars were receiving extensive repairs with a view of 
having eight years service life before another shopping 
for general repairs. Five of these cars were selected at 
random and the repair track movements on our line 
traced with a view of determining how many times they 
were shopped and for what reasons. We found that 
they were shopped for Rules 60 and 66, wheels, hot 
boxes, draft gear, adjusting coupler heights, air-brake 
repairs, accidents, and to fix up for high class com- 
modity. These five cars were on our repair tracks over 
the period from the latter part of 1928 to September, 
1931, an average of 1.48 times per year. We did not 
have them all every year for Rule 60 and since Jan. 1, 
1930, for Rule 66. This work must have been performed 
on a foreign line and it amounts to an average of one 
time per year or a total of 2.48 times per year per car 
that the car was on the repair track for expected shop- 
Pings. 

Another series of single sheathed box cars was re- 
Paired about the same time. A check-up of the move- 
ment of five of these cars, selected at random, showed 
a record of being on our repair tracks 2.47 times per 
year and on foreign repair tracks .78 times per year, or 
a total repair track movement of 3.25 times per year 
Per car for expected shoppings. 

A series of all-steel hoppers was repaired in 1929 and, 

ased on the average of five random cars, shows a re- 
Pair track movement of 1.76 times per year per car on 
our lines and .7 times on foreign lines or a total of 

‘46 times per year per car for expected shoppings. 

The three series of cars mentioned above received 
Specialized general repairs. 
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In the early part of 1928 we made repairs in kind to 
some double-sheathed box cars. On a five-car average 
basis these cars have been on the repair tracks 2.6 times 
per year and on foreign lines .73 times per year a total 
of 3.33 times per year per car for expected shoppings. 

We started bearing down on the idea of having cars 
taken care of when on repair tracks in 1930 and the 
favorable results which we have had make us feel satis- 
fied that we are on the right track. We think that in a 
couple more years we can show a still more favorable 
figure so far as cars repaired on foreign lines for ex- 
pected work is concerned. 

It is not claimed that we are the originators of this 
idea. I understand that the Pennsylvania has some- 
thing quite similar in effect which is working satisfac- 
torily. Some other roads have recently adopted the 
idea and are at the present time placing it in effect. At 
any rate if we can take care of our equipment properly 
when it is on the repair tracks, and we certainly can do 
that, we will be able to keep the cars off the repair 
tracks 50 per cent of the time that most of them are 
now on, cut down complaints from shippers because of 
the delays and make the work of all concerned easier. 


Storing Car Axles 


Safely 
A METHOD of storing car axles, which is both a 
simple and an effective measure, is employed at 
the Milwaukee (Wis.) freight-car shops of the Chicago, 
Milwaukee, St. Paul & Pacific. Steel strips of the prop- 
er length are simply bent upward slightly at the ends 


Storing of car axles by means of steel strips with turned-up 
ends 


and serve to support one layer of axles on top of anoth- 
er. The turned-up ends prevent the possibility of the 


- axles rolling off the pile and possibly causing a serious 


accident. This method has obvious advantages over 
the use of wooden strips and blocking which may slip 
out of place. The illustration is printed through the 
courtesy of the Milwaukee Magazine. 


ONE OF THE STORIES they tell about William P. Kenney, who 
became president of the Great Northern on January 1, runs like 
this: It. was in 1904. Mr. Kenney, then chief clerk in the 
freight department, had no reason to believe that he was known 
at all by James J. Hill, who was then president of the Great 
Northern. One day he was summoned to the president's office. 
Mr. Hill had a visitor—a man who operated a granite quarry 
at St. Cloud, Minn. Mr. Hill explained that this man could 
get a big order from a Chicago contractor, if he could get a 
14-cent rate on stone. In spite of the intricacy and complexity 
of the freight rate structure, Mr. Kenney was able to explain 
at once how a 14-cent rate could be obtained. The visitor was 
skeptical, but Mr. Hill interposed, “Well, if Kenney quotes a 
14-cent rate, you can bet it’s in.” And, of course, it was. 
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In the 


Back Shop and Enginehouse 


Gas Welding on the 
Nickel Plate* 


By J. C. Miller} 


N the past when it was necessary to weld a broken 

frame considerable expense resulted from removing 
the frame from the locomotive and reapplying it after 
the blacksmith weld had been made. Contrast this pro- 
cedure with the present day gas welding method of re- 
pairing broken frames. In this process it is only neces- 
sary to remove the parts adjacent to the fracture. The 
material on each side of the fracture is removed by the 
use of the acetylene cutting torch, the cut being made in 
the shape of a “V” from both sides. The new surface 
thus presented is cleaned by the use of either a pneu- 
matic chisel or the sand blast process. The next opera- 
tion is securing the desired expansion which of course, 
depends on the size of the frame. This is accomplished 
by the use of a small powerful jack developed in our 
local shops. The last operation prior to the actual weld- 
ing operation is placing a plate on the bottom side of the 
section to be welded in order to give a foundation for 
starting the weld. 

In the actual welding operation two torches are em- 
ployed, the operators working opposite one another. 
When the weld is made with steel the operators must be 
careful to have the ends of the fractured frame at a 
temperature which will permit the puddling in of the steel 
welding rod. When bronze is employed in making the 
weld the temperature of the frame ends must be such 
that the bronze will adhere properly—about 1,600 deg. 
F. The success of the weld depends on the experience 
and judgment of the operators. While we have no def- 
inite data on the cost of removing a frame from our mod- 
ern class of power, we have every reason to say con- 
servativelv that a saving of 90 to 95 per cent is effected 
by gas welding. 

While we did use steel rod when making frame welds 
in the past, we have for several years been using Tobin 
bronze. The reason for this material being adopted lies 
in the fact that there is a considerable time saving ef- 
fected as compared with the use of steel welding rod. 
Since the use of Tobin bronze was inaugurated there has 
not been a single case of the bronze weld hreaking. 

The next gas welding process of major importance at 
our shops is the welding of broken cylinders. This op- 
eration may be divided into two classes, with sub-di- 
visions as shown in the table. 

In all the cases referred to above the cylinders are 
preheated, the extent uf which, however, depends on the 
nature of the fracture to be repaired. 


Method of Pre-Heating Employed 


When building up defective cylinder- or valve-cham- 
ber-head joints the preheating may be accomplished by 
placing a grate of front-end netting half way up from 
the bottom of the cylinder of valve chamber and build- 


* Read before the 32nd annual convention of the International Acetylene 
Association, Chicago, November 11 to 13, inclusive. 

t Mr. Miller is superintendent of shops of the New York, Chicago & 
St. Louis at Conneaut, Ohio. 
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ing a charcoal fire thereon. The outside of the cylinder 
must be covered with heavy asbestos paper to retain the 
heat developed and to prevent cold atr from coming into 
contact with the heated cylinders. The balance of the 
various classes of fractures, in our opinion, should al- 
ways have a brick furnace built around the cylinder. In 
this case a grate of front end netting is placed across the 
furnace wall about 6 in. below the bottom of the cylinder 
in addition to the front end netting grates placed within 
the cylinder and valve chamber. When building the 
furnace care must be taken to lay the two bottom rows 
of bricks with l-in. openings between the ends in order 
to create the required draft. When the furnace and 
grate arrangement is completed, charcoal is placed on the 
grates and the fire started. Care must be exercised to 
have a slow burning fire in order to raise the tempera- 
ture of all sections together which would not result in 
case the fire was forced at the start. 

When preparing to weld a fractured cylinder which 


Heat sealed in by use of asbesfos paper 
laid the length and width of furnace fop 


TI Forming Door 
wal g 


Grates made of front Air 
endnetting Passage 

Side and back walls are bricked up solid with the 

exception of thesecond row from bottom which 
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Welding furnace 


has not been removed from the locomotive and which 
has a brick furnace built around it, we find it is a very 
good rule not to start the welding until the cylinder 
saddle adjacent to the flange has reached a temperature 
which will not permit the hand to be placed comfortably 
thereon. 

In the case of the welding of a cylinder fracture when 
the cylinder has been removed from the frame the fur- 
nace is built entirely around the cylinder. The grate 
arrangement is the same as previously described. The 
top of the furnace around the cylinder 1s covered with 
several layers of heavy asbestos paper. 

In the construction of furnaces around the cylinders 
it must be thoroughly understood that the construction 
be such as to permit easy removal of sections to afford 
access to the fracture. At the point above the base of 
the furnace where begins the section of brick which it 
is desired to remove, a strip of sheet iron is placed on 
top of the bricks. The furnace sides are continued up- 
wards, leaving an opening of sufficient width to permit 
access to the fracture. When the desired height of 
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opening is reached a strip of heavy metal is placed on top 
of the bricks to support the upper rows of bricks used 
in completing the furnace. The opening thus provided 
is then bricked in with bricks laid with straight joints 
which permit easy removal. 

While the welding is performed it is necessary to re- 
plenish the fire from time to time as the occasion may 
demand in order to maintain the desired temperature. 
When the weld has been completed the furnace must 
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Frame jacked for welding 


again be fired up and completely covered with asbestos 
paper and allowed to cool to room temperature before 
the asbestos paper and brick are removed. 


Bronze Welding Used on Cylinder Head Joints 


When building up cylinder of valve chamber head 
joints it is our practice to use bronze. Likewise when 
building up oversize stud holes prior to drilling and tap- 
ping to standard. The balance of cylinder fractures, 
with one exception, are welded with cast iron. The one 
exception is the case where the portion of the cylinder 
which rests on the frame rail has been so badly broken 
that it is necessary to replace the broken pieces with a 
piece of steel plate. In this case bronze is used as the 


Subdivisions of Locomotive Cylinder Welding 


CYLINDERS NOT REMOVED FROM THE FRAMES 

Front of cylinders damaged by water blow 
Cylinders and valve chambers cracked longitudinally 
Valve chambers cracked circumferentially 
Cylinder and valve-head joints built up 
Oversize cylinder and valve chamber studs welded up 

CYLINDERS REMOVED FROM FRAMES 
Cylinders cracked in saddle 
Cylinders cracked in frame fit 


cast-iron welding rod would not make a satisfactory 
bond between the steel plate and the cast iron. 

When repairing fractured cylinders with either bronze 
or cast iron we have never had a failure since we 
adopted gas welding on cylinder reclamation. We be- 
lieve the secret of our success lies in the care we exercise 
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The frame jack 


in the preparatory work. Of course, we appreciate that 
it is necessary to have experienced, skillful operators 
and, last but not least, good material. 

Considering the saving effected by the gas welding 
process I will say that carefully compiled reclamation 
costs on a pair of cylinders removed from the engine 
showed that the cost of reclamation was only 25 per cent 
of the cost of new cylinders. It might be interesting to 
know that this work was performed about three years 
ago and that no trouble whatever has been experienced 
with the cylinders to date. Cylinder reclamation, in the 
case where the cylinders were not removed, can be ac- 
complished for approximately 10 per cent of the cost of 
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new cylinders. However, it must be thoroughly under- 
stood that the nature of the fracture governs the recla- 
mation cost. Cases may arise where the nature of the 
fracture is so serious as to result in a heavy reclamation 
expense. The determining factor as to whether or not 
the cylinders must be removed is the location of the frac- 
ture. 

Another major operation consists in building up worn 
sides of guides. It is one of our shop practices to main- 
tain the dimension of our guides standard. When re- 
moved from the engines the guides are first straightened. 
They are then freed from all scale and foreign matter 
in order that they have a clean surface. In the building 
up process one operator preheats the guide, working just 
ahead of the second operator who applies ihe manganese 
bronze. Manganese bronze is used in this case on account 
of its wear-resisting properties which would not be the 
case if Tobin bronze is used. With the aid of this process 
we are able to build up a set of four guides in approxi- 
mately two hours. Contrast. this time interval, if you 
will with the old practice of patch bolting strips of metal 
to the sides of guides which required approximately 
twenty hours to one set of four guides. 


Method of Building Up Wearing Surfaces 


We also maintain our motion-work parts standard so 
far as lateral is concerned by the application of mangan- 
ese bronze to the wearing surfaces. In the past the 
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Method of bricking cylinder to weld web 


worn end of the part fitting into the clevis was made suf- 
ficiently thick by blacksmith welding a piece on each side 
and machining so that the lateral motion in the clevis 
was thus taken up. We know that it is 60 to 75 per cent 
more economical to build up both the clevis and the part 
fitting into it by gas welding and then machining both to 
standard dimensions, 

Stoker screws wear rapidly when in use and often 
have to have the flights built up to standard dimensions 
in order that they can properly transfer the coal. Some 
time ago a brand of welding rod was furnished which 
may be applied either by gas welding or the electric arc. 
This welding rod when applied presents such a hard 
surface that it cannot be machined. We found that 
when this rod was applied with the electric arc our op- 
erators could not produce a smooth surface which made 
it necessary to grind the outside edges of the flight. We 
then investigated the possibilities of applying the rod 
with the aid of the acetylene torch. It was found that 
our operators could produce a welded surface which re- 
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quired no grinding. While we do not know the length 
of life we may obtain we know that the service already 
obtained is such that the additional cost of applying the 
rod with the acetylene torch as compared with the elec- 
tric arc is, at least, offset. 

Just how much longer this conveyor screw will func- 
tion remains to be seen but at the last shopping there 
were no appreciable signs of wear. 


Repair Stand for 
8 1/2-in. Compressors 


By E. G. Jones 


HE hydraulically operated repair stand for 81⁄4- 

in. cross-compound Westinghouse air compres- 
sors is made of angle and flat iron to secure the great- 
est strength with the least amount of weight. The 
cross braces can be riveted, bolted or welded to the end 
frame as desired. The trunnion and pump-bracket as- 
sembly has no cross bracing, so that the back bolts 
on the centerpiece can be tightened through the frame 
of the repair stand, if necessary. 

Two units are used to raise and lower the pump- 
bracket assembly. The oil pump and reservoir con- 
stitute one unit, while the piston and cylinder form the 
other. The reservoir is made of %-in. boiler plate and 
is welded along the seams. The top is also made of 
14-in. plate and is held in position by two }%-in. I-bolts 
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placed as shown. The oil-pump cylinder is of 3-in. 
round brass with a 114-in. bore. The pump piston is of 
steel and has a leather packing cup with a suitable 
washer and nut. 

To place a compressor on the repair stand it is neces- 
sary to use an overhead crane or similar lifting device. 
After the compressor is placed in position, it 1s bolted 
to the pump-bracket assembly. While in thi. vertical 
position the top centerpiece gasket is tested for durabil- 
ity across the steam ports by plugging the port holes 
at the centerpiece with pin grease and filling one port 
with water. If the water diminishes, the gasket is 
blown; if not, it is good and can be used again. It is 
then necessary to place the compressor in a horizontal 
position to fit rings, pistons, rod packing, and make 
repairs. 

The compressor is easily brought to the horizontal 
position by the hand pump, which transfers the signal 
oil, or any other light oil, from the oil reservoir to the 
hydraulic cylinder and piston, which raises the pump- 
bracket assembly to any desired position. Before the 
pump is operated, the needle valve must be closed. so 
as to allow the oil to be delivered to the hydraulic 
unit. The pump handle is then operated until the com- 
pressor is in the horizontal position and the bracket as- 
sembly touches the frame stops. At this position the 
safety bar is inserted, the needle valve is opened, and 
the pressure removed from the hydraulic unit. This 
last operation will insure a longer life for the packing 
cup, as the weight is supported by the safety bar. 

While repairs are being made on the air compressor, 
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Hydraulic repair stand for 814-in. 
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357 = ct Steel Washer 
+ o È To raise table. close needle valve and operate pump unit. 


j Leather After table is raised to horizonal, insert the safety bar. 

/ cup To lower table remove safety bar and open needle valve. 
When pump unit is not in operation, handle can be revolved 
under table, away from workman. 


cross-compound air-compressors 
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the pump handle can be revolved under the stand so 
as not to interfere with the repairman. 

To lower the compressor the needle valve must be 
closed and the pump lever operated a few times to re- 
move the weight from the safety bar. At this point 
the safety bar is removed and the needle valve is opened. 
The air compressor is pushed slightly to start it down- 
ward and the speed is then regulated by the needle 
valve which allows the oil to escape from the hydraulic 
cylinder to the storage reservoir. This needle valve is 
the same type used on Franklin air-operated locomotive 
fire doors for regulating purposes. 

The piston in the hydraulic unit is of sufficient length 
to eliminate the installation of a crosshead, and so it 
will not injure the packing-leather cup by side thrusts 
encountered while raising or lowering the pump. The 
connecting rod is fastened to the piston by a ball joint 
and nut. This is the most desirable means inasmuch 
as it eliminates the necessity for absolute alinement of 
the cylinder with the stand. 

This type of hydraulic repair stand is superior to the 
type which requires compressed air for its operation. 
Its location may be changed as desired, maintained in 
any position indefinitely, and does not require a branch 
air line. On the hydraulic stand the piping is in short 
lengths and is a part of the stand, being fastened to 
it. It depends on no outside power except that which 
is furnished by the small hand pump. 

It is safer than an air-operated stand. There have 
been some badly mangled hands caused by the accidental 
opening of air valves on air-operated repair stands. The 
operator of the hydraulic repair stand is in no danger. 
It requires little effort to raise an 8Y2-in. cross-com- 
pound air compressor and is considered to be the most 
convenient stand in our air brake department. 


Duplicating Wheel Flanges 
With Plaster of Paris 
REQUENTLY derailments occur at points where 


facing switch points are found to be slightly open 
or where the switch point is somewhat blunt. The 


engineering department will claim that the switch point 


“Negative” and “positive” casts of wheel flanges will permit 
accurate gaging without shipping the wheels 


is not defective to the extent that it will cause a de- 
railment unless the wheel flange is worn sharp. The 
mechanical department will maintain that the wheel 
flange is not condemned by the A.R.A wheel-defect gage 
and therefore is not defective. An impression is then 
made of the wheel flange and it is shipped to the test 
(department where it is finally decided what actually 
caused the derailment. 
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When impressions are made of wheel flanges with 
Plaster of Paris the first cast cannot be gaged with any 
degree of certainty. However if the first impression 
is thoroughly covered with a coating of heavy oil, an- 
other impression can be made from it that will repro- 
duce the original contours of the flange and enable any- 
one to determine whether or not the flange is condemn- 
able by the A.R.A. wheel defect gage without the neces- 
sity of shipping the questionable wheel. After the 
Plaster-of-Paris impression dries sufficiently the gage 
can be placed on it in the same manner as it is placed 
on a wheel and the decision reached without difficulty. 

The illustration shows a first and second impression 
of a wheel flange that “almost” took the condemning 
limit gage. 


Direct Steam For 
Washing Rails and Drivers 


AS effective method of washing sand from the rails 
and from the wheel flanges of locomotives has 
been in use for some time on an eastern railroad. A 1⁄4- 
in. three-way valve is connected to the back boiler sheet 
on the engineman’s side, inside of the cab. The exhaust 
end of the valve is bushed down to 3% in. and copper 
tubing of that size is extended through the cab floor, 
under the ash pan and ahead to a point between the 


The steam pipe is located back of the rear drivers 
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rear drivers and the trailer or booster truck. A pipe carriage is made of 14-in. boiler plate for the frame, 
tee 1s located exactly at the center below the boiler and and old dynamo ball-bearing races, complete, are used 
a section of tubing led off to each side and down to a for the rollers. This frame is also spaced by pieces of 
point 2% in. from the top of the rail. pipe properly cut, as shown in the drawing, and held 

Before starting to use sand, the engineman cracks the in position by inserting the studs through the pipe and 
valve in the cab and live steam from the boiler washes tightening the nuts on the two upper studs, and by the 
the sand from the rail. Although tests are still being insertion of the pin on the lower pipe and holding it in 
made with this arrangement with the steam directed on position by cotter pins. This type of carriage is cheaply 
the wheel flanges immediately under the brake shoes, it manufactured and is easily operated. However, a more 
appears to be working satisfactorily and washes the sand substantial carriage may be made by turning shoulders 
from the treads and flanges before it comes in contact on the stud and pin, thereby eliminating the use of pipe 


with the shoes. spacers. 

The illustration shows the location of the tubing for The casters are made by using the old balls and races 
washing the rails. of a Norton 35-ton jack. A steel bushing is pressed 
(Note—This should answer the question raised by in the large holes and bushed down to 54-1. to allow 


“General Superintendent” in the November issue of Rail- the application of a 5f-in. bolt for holding the two plates 


way Mechanical Engincer—EDITOR. ) together. A caster frame is spot welded to the lower 


race plate. It is made of 14-in. boiler plate, as shown in 
the drawing. The caster roller is made of an old Moon 
dynamo ball-bearing race, over which is pressed a steel 


A Portable band to serve as a tire and prevent digging in ona wood 

Floor Crane floor. The crane frame is spot welded to this caster as- 
sembly, as shown in the drawing. 

By Air Brake Foreman Care should be exercised in applying the 34-in. bolt 

to the caster roller to allow the roller to revolve about 


N all shops there is considerable work for a crane the ball bearings. If the fit is too loose, the revolving 
and where overhead cranes serve the shop there are moment will be about the bolt and the best results will 
some instances where such a crane can not serve some be lost. Care should also be given to the spot welding 
machines because of their location. At other times, SO that the ball bearings will be free after the welding 
where a lathe is to be overhauled and a crane is re- operation and not stick to the race plates. 

quired for helping this operation, it would necessarily This portable crane is easily operated and is a time- 
tie up the crane service to other parts of the shop. In saver in all departments of a shop. 

automobile garages considerable lifting is also required 

and this type of crane is ideal, for it can be easily rolled 


to the cars. In the air-brake department it can be used è 
for moving air compressors from the floor to the re- Making Throttle and 


pair stands and back to the floor again. Thus no time Reverse-Lever Quadrants 


is lost waiting for the overhead crane. 
On account of its design it can be placed straddle a N efficient method of making throttle-lever and 
lathe and assist in chucking heavy work. There are reverse-lever quadrants is now being followed at 


numerous jobs in a machine shop where this portable the Milwaukee shops of the Chicago, Milwaukee, St. 
crane is useful even though there are overhead traveling Paul & Pacific, one of the features being the use of the 
cranes. A load of 1,800 Ib. can be safely lifted with knee-type milling machine set-up illustrated for milling 
this crane and carried to any part of the shop. the teeth. 

The frame is of angle and flat iron and riveted with In the case of throttle-lever quadrants, they are made 
14-in, rivets. It can be bolted with y-in, bolts, if so of bar stock of the proper cross section and length. 
desired. A spacing block is used at the two top cor- heated and bent on one end to give the required degree 


ners to insure correct spacing for the carriage. The of curvature. The quadrants are then ground on each 
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Portable floor crane designed to supplement overhead and jib crane service 
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Cutting throttle lever quadrant teeth on a knee-type milling 
machine 


side on a horizontal grinding machine, drilled and 
clamped together in groups of five to eight for ma- 
chining the teeth. 

Referring to the illustrations, the set-up on the knee- 
type milling machine will be readily understood. The 
quadrants are simply clamped on a plate secured to the 
rotary table of the milling machine at the required dis- 
tance from the milling cutter to give the correct quad- 
rant radius. The special high-speed cutter is driven 
from the milling-machine spindle with an outward sup- 
port to give necessary rigidity. 

Operation of the cutter in conjunction with the ver- 
tical feed of the milling machine table not only forms 


The cutter drive and supporting arrangement 


the teeth but faces the tops of the teeth to give a uni- 
form machine finish. Four teeth are cut at one time, 
the milling-machine table and holding fixture being ro- 
tated as required until all of the throttle-lever quad- 
rant teeth are cut. 

The teeth on reverse-lever quadrants are machined 
in a similar manner, the quadrants in this case being 
made from bar stock of the required cross section, 
rolled to the correct radius. 


Ir May Keep THEM AWAKE AT NiGHt.—Coffee of an in- 
ferior grade, compressed into bricks, will be tried out as fuel 
on the locomotives of the government-owned Central Railroad 
of Brazil. Brazil is having a hard time disposing of low-grade 
stocks of coffee and the Minister of Public Works has author- 
ized its use in locomotives in order to avoid having to dumy 
the surplus into the ocean. 
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Device for Removing 
Front Ends 


By H. E. Tracy 


N small shops where crane facilities are not available 
difficulty is often encountered in removing front 
ends due to the lack of a place for properly securing 
a chain block. This difficulty is overcome, and the re- 
moval and application of front ends is facilitated by 


Material- 
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A chain-block support arrangement for removing 
locomotive front ends 


the use of the device shown in the drawing. It con- 
sists of a clamp and a support, both made of 17-i in. 
by 4-in. bar steel. 

The diameter of the clamp is made to suit the size of 
the stack and the length to suit the distance from the 
center line of the stack to the front of the smokebox. 
The support should be placed as near to the front end 
of the smokebox as possible to prevent undue stress on 
the clamp bar. 


ANOTHER “PLuG” Passes—One of the institutions of rail- 
roading is gradually fading out of the picture. It is the type 
of local passenger train which starts from one division point 
at an early hour in the morning and meanders down the line, 
stopping at all stations and eventually winding up at the next 
division point. Every railroad has had one or more. These 
trains have no fancy names and no fancy equipment; but, 
known in every village they pass as the “plug,” they have been 
one of the best and affectionately-known railroad institutions. 
It is a matter of regret, therefore, that the “plug” is being re- 
legated to the discard by the increasing popularity of travel by 
automobile. 

Residents of towns between Topeka, Kan., and Kansas City, 
Mo., recently mourned the passing of the Topeka “plug” of the 
Sante Fe, which had operated for more than 50 years between 
these points. For decades the “plug” left Topeka at 7:40 in 
the morning and arrived at Kansas City at 9:30. While it was 
only a local train it was regarded as one of the regulars of the 
Santa Fe service. It had an exceptional record for on-time 
performance and it is said that hundreds of people living in 
the Kaw valley between Topeka and Kansas City set their 
clocks daily by the train. In fact the train is supposed to have 
had the longest continuous record of on-time service of any 
train on the entire Santa Fe system. 

The decline of patronage on the train began when paved 
roads had been completed between Topeka and Kansas City. 
Prior to that time it had always done an excellent business. 
In the old days, when everyone who amounted to anything in 
politics or business rated a pass, “deadheads” constituted the 
greater part of its passenger list. But subsequently, when the 
restrictions on the issuance of passes went into effect, cash 
customers filled the train and it was a profitable enterprise. 
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NEW DEVICES 


Bullard 
Mult-Au-Maties 


To meet a demand for machines to 
handle present-day machining operations 
with modern cutting tools at greater pro- 
duction speeds the Bullard Company, 
Bridgeport, Conn., has redesigned its 
Type D Mult-Au-Matic and Type D Mult- 


Type D 8-spindle Mult-Au-Matic 
center lathe . 


Au-Matic center lahte and, in addition, 
has brought out a Type C Mult-Au-Matic 
for smaller work. The new machines, 
made in eight as well as six-spindle sizes, 
are adapted to that field of work where 
operations upon chucked work require 
multiple spindles combined with multiple 
tooling at each spindle and the proper 
speeds and feeds for each set of opera- 
tions. 

The Type D machines incorporate 
heavier construction with resultant 
absorption of vibration, 100 per cent 
automatic lubrication, a variety of 
multiple tool-carrying heads and drill 
heads to meet any requirements, in- 
creased power, increased speeds and 
feeds and anti-friction bearings. The 
three major working elements of 
the machine—spindles, feed works and 
tool-carrying heads—are co-ordinated in 
their functioning by the manner of con- 
struction wherein the machine proper is 
mounted upon a massively built cylindri- 
cal base and the tool-carrying heads and 
feed works are secured to a rigid column. 
The work spindles, six or eight in num- 
ber, are of heat-treated forged steel, each 
mounted on a pair of well lubricated 
anti-friction roller type bearings. Each 
spindle is equipped with a drive gear of 
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sufficient capacity to permit an applica- 
tion of driving power in excess of cutting 
requirements. The spindles of the Type 
D Mult-Au-Matic are equipped with an 
individual spindle brake mechanism 
which, during index, brings all spindles 
to a stop, thereby insuring rapid and 
quiet re-engagement of gears. The feed 
works on the six- and _ eight-spindle 
Mult-Au-Matics are mounted throughout 
in anti-friction bearings. The tool heads 
have been redesigned and, in addition to 
being considerably strengthened, slide in 
hardened ways. Automatic slide lubrica- 
tion has been included as a part of the 
regular lubricating system. 

The lubricating system consists of a 
continuously driven gear pump which 
delivers oil from the reservoir to filters 
where all impurities are removed. The 
oil then passes through the drive 
bracket, is distributed to the feed works 
and thence to the tool heads and other 
mcving parts of the machine. An inde- 
pendent oil line delivers pure filtered oil 
to the spindle bearings. The cutting 


Type C 6-spindle Mult-Au-Matic 


compound system is an integral part of 
the machine. , 

The highest grade of properly heat- 
treated alloy steel is used for shafts and 
gears. Steel castings have been replaced 
by steel forgings of selected analysis and 
bronze bushings have been replaced by 
anti-friction bearings throughout the 
construction of the machines. 

The Type C Mult-Au-Matic is built in 
six- and eight-spindle models. Five or 
seven stations are for the machining 
Operations in process, while simultane- 
ously at the remaining station the work 
is being chucked. At the respective work 
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stations there may be mounted a variety 
of boring, drilling and reaming tools in 
conjunction with a variety of turning and 
facing tools. These tools are set to meet 
the work conditions for each operation, 
and from a feed unit receive their proper 
feeds and spindle speeds at each station 
through a combined system of cam and 
change gears which actuates the main 
turret and tool heads. 

Through the combination of main head 
and tool column heads at each of the 
work stations it is possible to approach 
the smaller work for which this machine 
is designed from different directions for 
concentrated operations at close quarters 
and still maintain in the retired position 
sufficient room for easy tool setting. In 
this machine tools, such as core drills, 
reamers and boring bars, are mounted di- 
rectly on the main column which pro- 
vides a uniform feed at all work stations. 
Tool-carrying slides are mounted on 
massive tool columns rigidly secured to 
the upper and lower sections of the ma- 
chine on their outer diameters. This 
construction consolidates the entire ma- 
chine into one massive, rigid unit. Me- 
chanical power-operated chucks are in- 
cluded in the design. 

The specifications of the 16-in. Type 
D Mult-Au-Matic give the chuck capacity 
as 18 in. diameter and 9% in. in height. 
There are 11 spindle speeds with stand- 
ard gears from 20.2 to 182 r.p.m. The six- 
and eight-spindle machines are driven by 
30- and 35-hp. motors respectively at 1.- 
760 r.pm The floor space required is 
8714 in. diameter for the six-spindle and 
98 in. for the eight-spindle machine. 

The Type D center lathe has a chuck 


capacity of four inches diameter, 16 in. 


Type D 8-spindle Mult-Au-Matic 
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petween cemters with 11 spindle speeds 
varying from 46.8 to 421 r.p.m. using 
standard gears. The six-spindle machine 
is driven by a 25-hp. motor while the 
eight-spindle machine uses a 30-hp. mo- 
tor, both operating at 1,760 r.p.m. The 
floor space required for these machines 
is 78% in. diameter and 87% in. 
diameter, respectively. The height, not 
including the motor, is 13634 in. 

The Type C Mult-Au-Matic has chuck 
capacity of 634 in. diam. and 6 in. high. 
Nine spindle speeds provide a range 
from 17 to 707 r.p.m. The, six-spindle 
machine is driven by a 20-hp. motor and 
the eight-spindle machine uses a 25-hp. 
motor. The six-spindle machine requires 
floor space of 5514 in. diam. and 12134 
in. high while the eight-spindle machine 
requires 6534 in. diam. and 13034 high. 


Bushing-Truing 
Machine 


The illustrations show the first of a 
series of air-brake maintenance machines 
developed for the railroad department of 
the Whiting Corporation, Harvey, Ill., by 
Owen D. Kinsey, formerly tool super- 
visor of the Illinois Central and the Mil- 
waukee. This triple-valve repair tool, 
pneumatically powered with a built-in 
motor, weighs 25 ib. and is 10 in. high. 
It is equipped with a tungsten-carbide 
cutting tool automatically controlled for 
a pre-determined depth of cut of only 
0005 in. The time required to rebore a 
triple valve varies from 1% to 3 min, 
flor to floor. The finish and accuracy 
are said to be superior to that obtained 
by grinding. 

The tool spindle has a micro adjust- 
ment at its top end, with graduations of 
00025 in. At the lower end of this 
spindle are located the centering jaws, 
one of which is fitted with the adjustable 
cutting tool equipped with tungsten car- 
bide, one of the few metals which will 
successfully cut the burnished hard sur- 
face of the bushing when making light 
cuts. Above the micrometer adjuster is 
the top nut used for locking purposes 


Triple-valve  bushing-truing machine 
with the Carboloy tool being set 
out for boring operations 


January, 1932 


after adjustments are obtained. 

Next to the tool spindle is the control 
gear. Its knurled collar, when pushed 
down, sets the tool downward and, when 
pushed up, moves the tool upward. Up- 
ward and downward movements of the 
tool are stopped automatically when 
reaching extreme positions. When the 
control gear is in mid-position, the tool 
spindle stops rotating only. In this posi- 
tion, the rotating movement of the con- 
trol gear makes possible the grinding of 
the cutting tool on the top surface of 
the knurled nut. Diamond dust is used 
as an abrasive. The motor spindle on 
the drawing also is equipped with a 
knurled top for turning the spindle by 
hand to the operating position of the 
motor. 

In operation, the machine is placed on 
a triple valve or control valve, as il- 
lustrated, the micrometer on top of the 
spindle being turned to the right as far 
as it will go, thus centering the machine 
and indicating the exact size of the bore 
in quarter-thousandths of an inch. It 
also sets the tungsten-carbide tool to a 
fixed depth of .0005 in. After this opera- 
tion, the cutting tool is Iccked with a 
screw driver and the machine clamped in 


The control spindle revolving at high 
speed sharpens the boring tool with 
diamond dust as an abrasive 


its centered position, the micrometer be- 
ing turned back about one turn to con- 
tract the center jaws. The control is 
set for quick-return position and the 
power turned on, raising the spindle, to 
the up or starting position. The motor 
is then shut off. After adjustments are 
made, the control gear is pushed down 
and power again applied in order to run 
the cut. When desired, a holding fixture 
equipped with a lapping plate may be 
purchased for lapping slide valves, gradu- 
ating valves, etc. 

This triple-valve bushing-truing ma- 
chine is made in a 3%-in. size for K1 
and K2 triple valves, and a 434-in. size for 
L3 triple valves and UC valves. The 
maximum bore obtainable is .Q40 in. over 
the original size. The working speed of 
the tool is 500 r.p.m. and of the motor 
6,000 r.p.m. The spindle feed of the tool 
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is .004 in. per revolution with a quick, 
vertical return movement of the spindle 
of 1⁄4 in. per revolution. 


Acme Friction Drive 
Forging Machines 


The Acme Machinery Company, Cleve- 
land, Ohio, has made radical changes to 
its line of forging machines by the adop- 
friction type of 


tion of a drive. 


Rear view of the Acme machine show- 
ing the friction drive and the operat- 
- ing clutches 


The design of this drive is such 
that it gives instantaneous starting the 
moment the foot treadle is pressed down 
by the operator. It is simple in design, 
the fly-wheel being the only machine mem- 
ber rotating while the machine is idling. 
A slight pressure on the foot treadle re- 
leases the energy of a spring which en- 
gages a driving clutch. The machine then 
moves through the heading and recede 
cycle and on the return of the recede 
stroke the driving clutch is disengaged 
and the braking clutch is engaged. The 
contour of the cam is such that the crank 
is always stopped and held at the same 
position on the extreme back end of the 
stroke. While the cam is operating the 
clutches from the driving to the braking 
action the spring is also being compressed 
for the next operation. The clutches are 
of rugged construction having large fric- 
tion surfaces which reduce to a minimum 
the pressure per square inch required to 
drive the machine. 

This type of drive eliminates a great 
part of the noise of the machine while in 
operation and serves to cushion the start- 
ing and stopping action which reduces 
greatly the element of shock to the ma- 
chine parts and motor. Likewise, if the 
machine is stalled due to over-load, the 
clutch cushions the stopping of the fly- 
wheel. 

In conjunction with the friction drive 
other improvements have been made to 
the Acme machine. The cam movement 
for closing the dies is such that the dies 
are closed and held closed with a uniform 
grip during the long heading and recede 
cycle. The fully suspended header and 
movable die slides are placed above a 
point where water and scale may attack 
them. The pitman pin is an integral part 
which takes a full bearing through the 
entire width of the header slide. In- 
tegral toggle pins back up the dies with a 

(Continued on next left-hand page) 
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continuous bearing through their entire 
height. A vertical automatic relief placed 
so as not to increase floor space or haz- 
ard provides for such emergencies as the 
work becoming caught between the flat 
faces of the forging dies. The relief 
mechanism when operated automatically 
straightens out at the end of the stroke 
and is ready for the next operation with- 
out the necessity of replacing a shear 
pin or breaker bolt. 


Plastic Metallic 
Packing 


A plastic metallic packing, manufac- 
tured and sold by the A. & E. Co., 3166 
Lincoln avenue, Chicago, is being success- 
fully tested for packing locomotive 
etc, 


throttle rods, power-reverse gears, 


Cross section showing how Accs plastic 
metallic packing fits the stuffing box 


as well as for miscellaneous pump pack- 
ing purposes in railway shops and power 
plants. The particular advantages of this 
new packing, called ‘“Aeco,” include ease 
of application and renewal, durability, re- 
duced friction and the maintenance of 
steam- and fluid-tight joints under the 
most adverse conditions as regards vibra- 
tion, temperature changes, expansion, con- 
traction, etc. 

Aeco is a plastic self-forming packing, 
composed of porous all-metallic kernels, 
saturated with non-drying lubricants. The 
physical characteristics are said to be 
such that it will not dry out or harden, 
but, owing to the maintenance of a 
plastic condition for a long period of 
time, will accommodate itself to the rod 
or valve stem being packed under vary- 
ing conditions and provide a tight joint 
without dragging or binding experienced 
with less flexible packing materials. Ow- 
ing to the self-lubricating properties of 
the packing, substantially less oil or other 
lubricant is said to be required than with 
other types of packing. 

This packing is adaptable for use in 
any size of stuffing box. It is molded 
into cakes and, when broken up and 
placed in the stuffing box, it forms a ring 
bearing around the rod when the gland 
is tightened. As shown in the illustra- 
tion, sealing rings are used to prevent 
small particles of the packing from blow- 
ing or dragging through until it is set. 
Any soft packing, or plain hemp, in some 
cases, may be used for sealing rings. 
When repacking a stuffing box, it is not 
necessary to remove the old packing, but 
simply to loosen the gland and add a 
sufficient amount of new packing which 
will unite with the old packing to provide 
a single homogeneous ring of metallic 
packing around the rod when the gland 
is tight. 
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Aeco packing is made in several grades 
for saturated steam, hot and cold water, 
air, gases, brine and other materials for 
temperatures up to 600 deg. F. The same 
material in a finer grade is used for 
bronze sleeves, valve stems, or where 
the diameter of the rod or shaft is less 
than one inch. Other grades are avail- 
able for superheated steam temperatures, 
for extra-heavy duty or other special uses. 


Pipe Threading 
And Cutting Machine 


The Landis Machine Company, Inc., 
Waynesboro, Pa., has added another 
pipe threading and cutting machine with 
receding chaser die head and leadscrew 
to its line of pipe machines. 

This machine, known as the 13-in. 
size, has a capacity of 4% in. to 1334 
in. O.D. It will generate a tapered 
pipe thread of any length up to and 
including 8 in. and any tapers of % in. 
per foot and less on all pipe, casing and 
tubing sizes within its range. 

The receding chaser feature reduces 
the cutting strain on the chasers to that 
required for a straight thread of like 
diameter and pitch and insures super- 
accuracy and an exceptional finish. It 
also permits the use of a very narrow 
chaser which lowers the initial chaser 
cost and adds to the life of the chasers 
between grindings. 

The die head has a universal adjust- 
ment for size. In addition there is a 
micrometer adjustment for the final set- 
ting. Each graduation on the microm- 
eter dial gives a variation of .001 in. 
in diameter. 

The die head is a two-cut head and 
can be used for roughing and finish- 
ing. The roughing and finishing cuts are 
controlled by the same receding mechan- 
ism. The finishing cut can be made with- 
out any change in the diametrical adjust- 
ment. 

The chaser holders of the die head 
cover a range from 8% in. to 13% in. 
but chaser-holder extensions, having a 
range from 4% in. to 854 in, can be 
fitted to the chaser holders so as to 
give the die head a total range of 4% 
in. to 133 in. inclusive. 

A chaser, 1-15/16 in. in width, is em- 
ployed for all thread lengths. The 
chasers have an initial length of 4 in., 
but they may be used in the chaser- 
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‘the carriage. 


holder extensions after they have been 
ground to a 3-in. length or less. The 
same chasers can be used for any pipe 
size within the ranges of the chaser 


holders or chaser-holder extensions, as 


long as the pitch, taper and thread form 
are constant. 

The taper mechanism generates a 
straight-line taper or a taper which is 
uniform throughout the entire thread 
length. The sine bar is easily and 
quickly adjusted for all tapers. A ta- 
pered plug provides a positive means for 
locating the sine bar for the 3/16-in., 
¥%-in. and %-in. tapers. 

The sine-bar retarding bracket, which 
actuates the taper mechanism, is adjust- 
able for the length of pipe extending 
beyond the face of the chuck. It is set 
to have contact with the sine bar at 
the start of the thread. An automatic 
safety device releases the sine-bar re- 
tarding bracket should the operator neg- 
lect to open the die head at the fin- 
ish of the thread. 

The lead screw is located centrally be- 
tween the guides of the machine and 
takes the load without binding the car- 
riage. It has a coarse-pitch thread with 
a round crest to facilitate the engage- 
ment of the nut. 

The lead-screw nut is of the split 
(full-nut) type and is made of bronze. 
The two segments are mounted in a 
steel carrier. They have contact with 
and take the thrust load directly from 
The engagement surface 
of the lead-screw nut is lubricated auto- 
matically from a reservoir in the car- 
riage. 

The lead-screw nut is engaged by 
hand. It may be disengaged either 
automatically at the end of the cut or 
by hand. A pitch indicator is provided 
to assist the operator in the engage- 
ment of the lead-screw nut. 

The pitch change gears are housed 
in a gear box at the headstock end of 
the machine. The intermediate gears 
are mounted on a floating carrier of a 
new and original design which greatly 
simplifies the meshing operation. A 
single nut clamps the intermediate gears 
and their carrier in place. 

The cutting coolant is supplied to the 
chasers through ducts in the bore of 
the die head. These ducts are located 
so that the cutting edge of each chaser 
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Landis pipe machine with receding chaser die head and lead screw 
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your tube troubles 


WILL HELP THEM 


If bad water is eating away your boiler tubes, 
Toncan Iron, the modern alloy of refined iron, 
copper and molybdenum, will improve the 
situation. It has superior resistance to corrosion. 

If welded tubes split in the seam, replace with 
Toncan, the only seamless iron boiler tube. 

If tubes work or weld with difficulty, or are 


subject to fire-cracking after working, apply 


T Toncan Tubes—you will find them free from 
a? Pe, REG. U.S. PAT. OFF. oe +a 


< TONCÁN;: such troubles. 


*0g9* COPPER yt? Wherever boiler tubes are giving trouble, re- 


Mo-lyb-den:um place with Toncan Iron. 
IRON 


Toncan Iron Boiler Tubes, Pipe, Plates, Rivets 


Staybolts, Tender Plates and Firebox Sheets 
Sheets and Strip for special railroad purposes 
Agathon Alloy Steels for Locomotive Parts 
Agathon Engine Bolt Steel e Nitralloy 
Agathon Iron for pins and bushings c O R p O R A T | O N 
Agathon Staybolt Iron e Culverts 


Climax Steel Staybolts e Upson Bolts and Nuts General Office: Youngstown, Ohio 
Track Material, Maney Guard Rail Assemblies 
EnduroStainless Steel for dining carequipment, 


for refrigeration cars and for firebox sheets DREF 


Agathon Nickel Forging Steel (20-27 Carbon) 


is flooded with the coolant. Quick- 
acting valves control the supply of the 
cutting coolant to both the chasers and 
the cutting-off tool. 

Provision is made for lubricating all 
sliding and rotating surfaces of both 
the die head and the machine. 


Bottom Outlet Valve 
For Tank Cars 


A bottom outlet valve for tank cars 
which utilizes both steel and resilient 
material to seal the outlet opening 
against a metal seat has been developed 
by the General American Tank Car 
Corporation, Chicago. This valve, which 
is known as the Pierce resilient seated 
outlet valve, has been tested and ap- 
proved for service by the Tank Car 
Committee of the Mechanical Division, 
American Railway Association. 

The construction of the valve will be 
readily understood by an inspection of 
the drawing which shows a cross-sec- 
tion through the valve and the bottom 
outlet leg. In applying the valve to 
existing tank cars or utilizing existing 
cutlet legs, a recess is machined in the 
outlet casting, without removing it from 
the tank, to receive the bronze seat for 
the Pierce valve. The valve seat is 
sealed in the outlet by the use of a gas- 
ket at the bottom of the recess and is 
held in place by sleeves which are 
slipped over the studs and rest on lugs 
cast on the top of the valve seat. The 
cross into which the valve stem is 
threaded in turn rests on top of the 
sleeves and the entire assembly is se- 
cured by nuts and lock washers on the 
studs. 

The valve itself is made of three 
stainless steel discs which are separated 
by two discs of a resilient material re- 
sembling rubber in its mechanical prop- 
erties, but immune to the action of hy- 
dro-carbon oils. The discs are machined 
on a mandrel on which they are mounted 
with a separation 1/16 in. less than the 
normal thickness of the resilient discs to 
be used between them. The circumfer- 
ence is then finished to fit the taper of 
the bronze seat. 


Valve in open 
position 
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The valve assembled in the outlet eg 


In closing the valve the bottom disc 
first seats and the discs of resilient ma- 
terial are then successively compressed 
by 1/10 in. each before the other two 
metal discs are successively brought to 
a seat. The action of the valve in clos- 
ing tends to clear the seat of dirt. How- 
ever, any slight obstruction which may 
prevent one of the discs from tightly 
seating does not interfere with the 
seating of the others since the resilient 
material will compensate for a slight 
lack of relative alinement between the 
steel discs. Except for such conditions, 
the compression of the resilient material 
is definitely limited to 1/16 in. on each 
disc and it cannot fail by crushing. 

Since the valve is not guided by wings 


The Pierce resili- 
ent seated bottom 
outlet valve—Pat- 
ent has been ap- 
plied for 


it offers an unobstructed passage through 
the outlet leg when in the open position. 
Tests indicate that the new 4-in. valve 
has a capacity in excess of 6-in. wing 
valves. 


Thor Drilling and 
Honing Machine 


The latest addition to the Thor line of 
universal electrical tools, manufactured 
by the Independent Pneumatic Tool Com- 
pany, 600 West Jackson boulevard, Chi- 
cago, is a combination drilling and honing 
machine—the UFH. 

This machine has ball bearings through- 
out and is designed to develop greater 


The Thor model UFH is designed for 
drilling and honing 


power and torque and higher speed. This 
increased speed is an advantage in honing 
cylinders as a smoother job is obtained. 

The drilling capacity is 4 in. Reaming 
capacity is 9/16 in. The length overall is 
18 in. Spindle offset is 1 13/16 in. The 
weight is 2534 lb. This type machine can 
be had with a %-in. Jacobs chuck for 
drilling up to % in. or for driving the 
cylinder hone, or with No. 2 Morse taper 
for drilling up to % in. 


A SERIES or HEARINGS to be held in 
New York from February 1 to February 
14 in connection with the Interstate Com- 
merce Commission's investigation of the 
practices of the railroads in connection 
with the purchase and handling of loco- 
motive fuel has been announced by the 
commission. This inquiry is Part 1 of 
the Commission’s general investigation of 
practices of carriers affecting operating 
revenues and expenses. Other hearings 
are to be held at Pittsburgh, February 23 
to 26; Detroit, February 29 to March 4, 
and Chicago, March 7 to March 21, be- 
fore Examiner Charles W. Berry. 

(Turn to next left-hand page) 
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) THESE Are The Moi 


Makers 
TE a A A 
$ È ; 
_~ THE best of the railroads’ motive 
“We power is now being used to handle . 
N ; reduced traffic at reduced costs. 
SN s These modern locomotives are the 
Ae real money earners. 
Wr a Have you enough of them to handle 
39) ot increasing traffic at the same low cost 
l or will you be forced to turn to less 
: fie efficient locomotives as business comes 
T back? 
i Now is the time to ask yourself this 


question. 
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LIMA LOCOMOTIVE WORKS = Incorporated > LIMA, OHIO 


Among the 


Clubs and Associations 
== 9s ana Associations 


EASTERN CAR ForeMen’s Assocration.— 
The members of the Eastern Car Fore- 
men’s Association will meet at 8 p.m. on 
January 22 at 29 West Thirty-ninth 
street, New York, to discuss the A. RA, 
Interchange Rules, 


SOUTHERN AND SOUTHWESTERN RAILWAY 
CLus.—A_ film showing the manufacture 
of refractories will be presented by the 
Harbison Walker Refractories Company 
of Birmingham, Ala., at the meeting of 
the Southern and Southwestern Railway 
Club to be held at 10 a.m. on January 21 
at the Ansley Hotel, Atlanta, Ga. 


NATIONAL MACHINE Toot Burtpers’ 
ASSOCIATION.—At a meeting at Cincin- 
nati, Ohio, on December 18 the Exposi- 
tion Committee of the National Machine 
Tool Builders’ Association allotted space 
to 110 member exhibits which are already 
planned for the Third Machine Tool Ex- 
Position to be held at the Cleveland Pub- 
lic Auditorium September 10 to 17, in- 
clusive, 1932. This first allotment involves 
61,000 sq. ft. of display space and indi- 
cates, according to Ralph E, Flanders, 
manager, Jones & Lamson Machine Com- 
pany, who is chairman of the association’s 
exhibit committee, that the third exposi- 
tion will match the second exposition 
held in 1929, 


NortHwest Car Men’s Association.— 
Changes in the new A. R. A. rules will 
be discussed at the January 18 meeting 
of the Northwest Car Men’s Association 
which will be held at 8 p.m. in the Y., M. 
C. A. Gym room of the Minnesota Rail- 
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way, St. Paul, Minn. 
held at St. Paul, Minn., Monday evening, 
December 21, “Flour Cars” were dis- 
cussed, the meeting being something of 
an innovation in that it constituted essen- 
tially a discussion or debate regarding the 
necessary physical characteristics of box 
cars intended for flour loading. The de- 
bate was participated in by A. N. Will- 
iams, general superintendent, Soo Line, 
Minneapolis, Minn. ; H. R. Grochau, assis- 
tant freight claim agent, the Omaha, St. 
Paul, and J. H. Remick, general car in- 
spector, Northern Pacific, St. Paul. 


Club Papers 


eee 
Air Brake Equipment 


The Manhattan Air Brake Club.—Meet- 
ing held November 20, 1931, Room 2300, 
150 Broadway, New York. T The follow- 
ing topics were discussed at the November 
meeting of the Manhattan Air Brake Club: 
Air-Brake Equipment on the Reading’s 
Multiple-Unit Cars; No. 6-RC Brake 
Equipment for Gas-Electric and Oil-Elec- 
tric Cars; Braking Ratio for Caboose 
Cars; Caboose Valve; Anti-Freezer for 
Multiple-Unit Cars; No. 4 Brake Pipe 
Vent Valve-Strainer, and 8%-in. C. C. 
Compressor Piston Valve Bushing. { B. 
P. Lerch, mechanical supervisor, Reading, 
made a verbal report on the performance 
of the air-brake equipment on the new 
Reading Multiple-unit cars and said that 
it compared favorably with other equip- 
ment, especially with respect to shorter 


TAt the meeting 


stopping distances. Forty per cent brak- 
ing ratio was constituted to be the gener- 
ally recommended figure for light and 
heavy caboose cars, Unless passenger 
cars used as cabooses are assigned per- 
manently for such service, no change is 
made with respect to the braking ratio. 
f Two subjects were held over for discus- 
sion at the December meeting: Reducing 
Valve for Single Car-Testing Device and 
Operation of Air Signal System on Long 
Express Trains and on Milk Trains. 


Railway Patents Discussed 


Western Railway Club.—Meeting held 
November 16 at the Hotel Sherman, Chi- 
cago. Subject “Patents and Railway Prog- 
Tess,” presented by Charles L. Howard, 
assistant general counsel, Western Rail- 
road Association, Chicago. [This subject 
of keen interest to railway men, was pre- 
sented in a masterly manner by Mr. How- 
ard who said that no industry is more 
vitally interlocked with patents and inven- 
tions than the railroads. Mr. Howard 
pointed out in some detail the accomplish- 
ments of railroad inventors, referring to 
the origin of the link motion, power re- 
verse gear, feedwater heater, variable ex- 
haust, air brake, draft gear, automatic 
coupler, superheater, mechanical stoker, 
and other devices. He outlined briefly 
the benefit received by inventors under 
the patent laws and explained the con- 
Stitutional provision which makes patent 
Protection possible. In the course of his 
remarks, Mr. Howard paid the following 
tribute to railway supply manufacturers : 
“To talk about patents and railroad prog- 
ress without referring to the part played 
by the railway supply manufacturers 
would be omitting one of the outstanding 
reasons why the railroads lead in the 
transportation industry. The facilities of 
the railway supply manufacturers for de- 
veloping and perfecting new inventions 
have made the great progress of the rail- 
roads possible.” 


Railway Research 


Western Railway Club.—Meeting held 
December 14 at the Hotel Sherman, Chi- 
cago, being a joint session of the West- 
ern Railway Club, Western Society of En- 
gineers, American Society of Mechanical 
Engineers—Chicago section—and Ameri- 
can Railway Engineering Association. 
Subject “The Problems and Possibilities 
of Railway Research,” Speaker C. T. 
Ripley, chief mechanical engineer, Atchi- 
son, Topeka & Santa Fe, Chicago. T In 
one of the most interesting meetings re- 
cently held by this club, Mr. Ripley cov- 
ered in general the subject of research 
activities in practically all departments of 
steam railroad work. He made quite a 
strong appeal for a central research lab- 
oratory for the benefit of all the railways, 

(Continued on next left-hand page) 
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AGAIN— 
TANDEM MAIN Rop DRIVE 


Cuts Down Maintenance 


THE FRANKLIN 
SLEEVE JOINT 


Uses flat gaskets- 

the cheapest to buy 

when replacement 
is necessary 


WITH ordinary side rods, 2-10-2 type locomotives 
were averaging 30,300 miles between shoppings at 
a cost of $.0176 per mile for rod maintenance. 

With Tandem Main Rod Drive, similar 2-10-2 
type locomotives in exactly the same service averaged 
36,800 miles between shoppings and reduced rod 
maintenance to $.00294 per locomotive mile. 

Here is further evidence that the Tandem Main 
Rod Drive reduces maintenance costs to a fraction 
of what they have been. 


In addition, the availability of the locomotives was 


increased 20%. 


FRANKLIN RAILWAY SUPPLY ¢O., Inc. 


NEW YORK 


CHICAGO MONTREAL 


citing, to illustrate what might be accom- 
plished, the results already achieved in the 
testing of draft gears and air-brake equip- 
ment at Purdue University, under the di- 
rection of H. A. Johnson, director of re- 
search, American Railway Association. 
{| Regarding the research activities of the 
future, Mr. Ripley said: “The demand 
upon research engineers at the present 
time is to develop equipment, track, etc., 
which will enable railways to give faster, 
safer and more comfortable service at 
lower costs, to enable us to meet compe- 
tition. Practically all of the development 
work which is now going on is aimed at 
securing these results. f Mr. Ripley men- 
tioned the experimental work with high 
boiler pressures, internal combustion en- 
gines, lighter alloys, air conditioning of 
cars, improved lubrication, and more eff- 
cient power generation in- stationary 
plants, closing his address with a word 
of caution against too drastic reduction of 
research activities, even during the pres- 
ent period of economic stress. Regarding 
this subject, Mr. Ripley said: “During 
depression, there is a necessity for cutting 
costs in every way, and some research de- 
partments have suffered from the reduc- 
tion in forces as have other departments. 
However, I cannot help but make a plea 
` that the greatest care be exercised before 
these particular activities are too greatly 
curtailed.” 


Car Men Can Influence Public 
Opinion 

Chicago Car Foremen’s Association.— 
Meeting held at the Auditorium Hotel, 
Chicago, December 14. Subject “The Car 
Department and Public Relations.” Speak- 
er C. D. Morris, assistant to the chair- 
man, Western Railways Committce on 
Public Relations. f In this address, which 
was listened to with the keenest interest 
by a representative group of car’ depart- 
ment supervisors and inspectors, Mr. 
Morris stressed particularly the present 
pressing problems and needs of the rail- 
ways, as well as the opportunity and duty 
of every car department supervisor to ac- 
quaint himself with the facts and miss no 
opportunity to influence a favorable pub- 
lic opinion, both indirectly and directly, 
through contact with railway employees 
and the general public. fA significant 
paragraph from Mr. Morris’ address is 
quoted as follows: “What is needed in 
this hour is to show the American people 
that the railroad problem is their prob- 
lem, quite as much as it is yours, or the 
officers of your road. It is the people’s 
problem from the standpoint of owner- 
ship. They actually own and control the 
railroads and do not know it. In his last 
report as secretary of commerce, Presi- 
dent Hoover declared that there were 50 
millions of our people directly concerned 
in the returns from railroad investments. 
That is about 40 per cent of our popula- 
tion which, in my judgment, is too small. 
There are at this time approximately one 
million individual stockholders in our 
railroads, not to mention the fact that 60 
million people in this country, who carry 
life insurance, have about one-third of the 
money out of whick iheir policies are to 
be paid at the time of their death, in- 
vested in the securitics of the railroads. 
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There are about 40 million depositors in 
our savings banks, and 15 per cent of 
their deposits are likewise invested. The 
endowment funds of our colleges, our uni- 
versities and our hospitals are likewise 
largely invested in these same securities. 
Practically every citizen of the land is a 
potential stockholder in the great industry 
in which we are employed. Self-interest 
alone ought to make every man an ardent 
friend of the railroads whcther he is em- 
ployed by them or not.” 


Directory 


The following list gives names of secretaries, 
dates of next or regular mectings and places of 
meeting of mechanical associations and railroad 
clubs: 

Arr-Brake_ Assocration.—T. I... Burton, Room 
yos: Grand Central Terminal building, New 
ork. 


ALLIED RarLway Suppry Assocration.—F. W. 
Venton, Crane Company, Chicago. 

AMERICAN RarLway Assocration.—Division_ V. 
—MecuanicaL.—V. R. Hawthorne, 59 East 
Van Buren street. Chicago. 

Division. V.—EquipMEnT PartntinGc SEC- 
tion.—V. R, Hawthorne, Chicago. 

Diviston VI.—PurcHases AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division I. — Sarety Section. — J. C. 
Caviston, 30 Vesey street, New York. 

Diviston VIII.—Car Service Diviston.— 

. A. Buch, Seventeenth and H. streets, 
Washington, D. C 

AMERICAN RarLway Toot FOREMEN’S ASSOCIA- 
TIoN.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. , 

RarttroaD Diviston.—Paul D. Mallay, chief 
engineer, transportation department, Johns- 
Manville Corporation, 292 adison avenue, 
New York. 

Macuine_ SHop Practice Division. — 
Carlos de Zafra, care of A. S. M. E., 29 
West Thirty-ninth street, New York. 

Materiats_Hanpitnc Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

Orn and Gas Power Diviston.—L. H. 
Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 

Fuers Driviston.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 


AMERICAN Society For STEEL TreAtING.—W. 
H. Eiseman, 7016 Euclid avenue, Cleveland, 

io. 

AMERICAN SOCIETY FOR TESTING MATERIALS.— 
C. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. 

American Wextpvinc Sociery.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 

ork, 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. W.. Room 
411, C. & N. W. Station, Chicago, Ill. 


CanapiAN Rattway CLusB.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
ccpt in. June, July and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS AssociaTion.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Foremen’s AssoctaTion or Cuicaco.—G. K. 
Oliver, 2514 West Fifty-Fifth street, Chi- 
cago. Regular meetings, second Monday in 
each month except June, July and August. 
Auditorium Hotel, Chicago, ii. 

Car Foremen’s CLuB or Los ANGeELes.—J. W. 
Krause, 608 South Main street, Los Angeles, 
Cal. Meetings second Monday of each month 
except July, August and September, in the 
Pacifi Electric Club building, Los Angeles, 
al. 

Car FOREMEN’S ASSOCIATION OF Omana, Council 
Bluffs and South Omaha_Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& Quincy, Sixteenth avenue and Sixth 
streets, Council Blutfs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Car ForrMen’s Assocration or St. Lovis.—F, 
G. Weigman, 720 North Twenty-third street, 
East St. Louis, Il. Regular meeting first 
Tuesday in cach month, except July and 
August, at American Hotel Annex, St. 
Louis, Mo. 

Centrat Rarrway Crus or BurraLo.—T. J. 
O'Donnell, executive sec.etary, Room 1817, 
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Hotel Statler, Buffalo, N. Y. Regular meet- 
ing, second Thursday each month, except 
June, July and August, at Hotel Statler, Buf- 
alo. 

Cincinnatr Rattway CLus.—D. R. Boyd, 453 
East Sixth street, Cincinnati. Regular meet- 
ing second Tuesday, February, ay, Sep- 
tember and November. , 

CreveranD RarLway CLuB.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except June, 
ie y and August, at the Auditorium, Brother- 
ood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

EastERN Car ForeMen’s AssocraTion.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. Regular meetings fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS Car Inspection ASsocraTion.—P, 
M. Pursian, 823 Big Four building, Indian- 
anolis, Ind. Regular meetings first Monday 
of each month at Hotel Severin, Indianap- 
olis, at 7 p.m. Noon-day luncheon 12:15 p.m. 
for Executive Committee and men interested 
in the car department. 

INTERNATIONAL RAILROAD MASTER BLACKSMITH'S 
ASSOCIATION.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWAY FUEL ASSOCIATION.— 
C. T. Winkless, Room 707, LaSalle Street 
Station, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN’S 
Assocration.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 

Master BOILERMAKERS’ ASSOCIATION. — A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

Master Car BUILDERS’ AND SUPERVISORS’ Asso- 
CIATION.—See Car Department Officers Asso- 
ciation, 

Nationa Sarety Councit—Steam RAILROAD 
Section.—W. A. Booth, Canadian National, 
Montreal, Que. William Penn and Fort Pitt 
Hotels, Pittsburgh, Pa. 

New Encranp Rattroap Crus.—W. E. Cade, 
T. 683 Atlantic avenue, Boston, Mass. 

egular meeting, second Tuesday in each 
month, excepting June, July, August and 
September. Copley-Plaza Hotel, Boston. 

New York Rartroap Crus.—Douglas I. McKay, 
executive secretary, 26 Cortlandt street, New 
York. Meetings third Friday in each month, 
except June, July and August, at 29 West 
Thirty-ninth street, New York. 

Nortuwest Car, Men’s Assocration.—E. N. 
Myers, chicf interchange inspector, Minnesota 
Transfer Railway, St. Paul, Minn. Meet- 
ing third Monday each month, except June, 
g y, and August, at Minnesota Transfer 

. M. C. A. Gymnasium building, St. Paul. 

Paciric Ranway CLuB—W., S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Puerto Car Men’s Assocration.—I. F. Whar- 
on: chief clerk, Interchange Bureau, Pueblo, 

olo. 

RarLway Business Association. — Frank W. 
Noxon, 1124 Woodward building, Washing- 
ton, D. C. 

RarLway Car Men’s Crus or PEORIA AND 
ir aaa L. Roberts, R. F. D. 5, Peoria, 


Rattway Crus or Pittssurci.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Reg- 
ular meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

RarLway Frre PROTECTION ASSoCIATION.—R. R. 
Tackett. Baltimore & Ohio, Baltimore, Md. 

Rattway Suppry MANUFACTURERS’ ASSOCIATION, 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

St. Lours Rartway Crius.—B. W. Frauenthal, 
M. P. O. Drawer 24, St. Louis, Mo. Reg- 
ular meetings, second Friday in each month, 
except June, July and August. 

SOUTHERN AND SOUTHWESTERN Rattway CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, July, September and November. 
Annual mecting third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 


SurrLy Men’s Assocration. — E. H. Hancock. 
treasurer, Louisville Varnish Company, 
Louisville, Ky. Mects with Equipment 


Painting Section, Mechanical Division Amer- 
ican Railway Association. 

Toroxto Rartway CLuB.—J. A. Murphy, 1405 
Canadian National Express building, Toronto 
2, Ont. Meetings third Monday of each 
month, except June, July and August. 

Traverinc ENGINFERS’ Association. — W. O. 
Thompson, 1177 East Ninety-eight street, 
Cleveland, Ohio. 

Western Rattway Crus —J. H. Nash, 343 
Scuth Dearborn street, Chicago. Regular 
meetings, third Monday in each month. 


(Continued on next left-hand page) 
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Lehigh Valley Prepares For 
Heavier 


Traffic 


ARLY in 1931, the Lehigh Valley placed in service 

a trial locomotive of the 4-8-4 type built in our Shops. 

It was designed to handle 3000 tons from Buffalo to 

Jersey City on a fast freight schedule, and in operation, 
materially exceeded that requirement. 


On the Seneca Division where the locomotive was 
given a series of dynamometer tests, it demonstrated 
its ability to handle 500 ns more than the Mikado 
type locomotives used in fast freight service, and to 
save 20 minutes on their running time. 


We are now building ten more for the Lehigh Val- 
ley. They were ordered because— 


lt takes Modern Locomotives to make money these days! 


THE 


BALDWIN 


LOCOMOTIVE WORKS 


PHILADELPHIA 


NEWS 


Fire at P. R. R. Altoona Shops 


Fire causing an estimated loss of be- 
tween $1,500,000 and $2,200,000 destroyed 
the central section of the Altoona ma- 
chine shops, a unit of the Pennsylvania’s, 
Altoona (Pa.) works, on the morning of 
December 27. The departments destroyed 
were the bolt, telegraph, electric, air 
brake, machine and two erecting shops. 


Running-Board Tests Extended 
Six Months 


Tue INTERSTATE COMMERCE COMMISSION 
has extended from January 1 to June 30, 
1932, the time allowed in its order of 
January 29, 1930, to permit certain rail- 
roads to continue tests with running 
boards, on box or other house cars, made 
of material other than wood. This order 
modified the provisions of the safety ap- 
pliance order of March 13, 1911. 


Fire at N. Y. O. & W. Middletown 
Shops 


Fire of undetermined origin, which 
destroyed a carpenter shop, a car repair 
shop and a small adjoining shop, and 
damaged a large machine shop, caused a 
loss estimated at $300,000 at the Middle- 
town, N. Y., shops of the New York, 
Ontario & Western on January 2. In ad- 
dition to the financial loss, which was 
covered by insurance, about 300 em- 
ployees were thrown out of work as a 
result of the fire. 


“Will Container System Dominate 
Rail Transport?” 


“Will the container system eventually 
dominate rail transport?”, the Railway 
News Letter, issued by the British Rail- 
ways Press Bureau, asks in a recent arti- 
cle. “Introduced only a few years ago as 
an experiment,” the article continues, “the 
container has captured the confidence of 
British shippers to such an extent that 
the railways can scarcely get containers 
built quickly enough to meet demands. In 
1925 they could be numbered in tens; in 
1928 there were 350; now the total num- 
ber owned by British railways is over 
6,000 of varying types constructed to 
accommodate the numerous classes of 
freight, while hundreds more are on 
order. ` 

“The primary attraction of the con- 
tainer is the fact that it can be used 
equally on rail or road, thus affording 
‘door-to-door’ delivery of fragile and per- 
ishable as well as more robust traffic, 
without transshipment or repacking, thus 
avoiding possible damage, deterioration, 
or loss during transshipment.” 

Building costs are being cheapened by virtue 
of the fact that bricks and tiles of the best quality 
can be loaded at the brick-fields into containers, 
thence conveyed by rail and road to the building 
sites, and, if required, actually craned to the 


particular part of the building where the bricks 
are needed. 
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Take glass. A big glass-ware firm in Barnsley 
recently decided to give containers a trial. They 
loaded two containers with 12,960 glass tumblers, 
which arrived at their destination with but one 
tumbler broken. Result—the firm has developed 
the use of this means of transit to an enormous 
extent. These experiences are rapidly becoming 
the commonplaces of freight transport. 

Household removals can now be undertaken 
with containers by the railways, which have made 
arrangements to cover the services connected with 
the whole removal, including laying linoleum and 
hanging pictures. Removal contractors have a 
firm friend in the container. It is a replica of 
their own road van, and can be loaded as expe- 
diticusly and handed over to the railway company 


, for the complete journey to the new abode, 


saving, perhaps, a day or more on the journey. 

Insulated containers are now used in the mid- 
lands and north for the ‘shop-to-shop”’ delivery 
of meat, the railway acting the part of distributor 
on behalf of the wholesaler. 

Specially insulated containers now enable ex- 
press meat services to be run by road direct from 
Southampton docks to towns within a radius of 
about 60 miles, while fast trainloads of meat in 
insulated containers run daily from the ports of 
London, Southampton, Avonmouth, Liverpool, 
Hull, etc., to all parts of the country. 

British containers are in constant use between 
British ports and the Continent. They do not 
carry coals to Newcastle, but they do take fruit 
abroad. Bananas and delicate fruits pass regu- 
larly in containers from the Southampton, Avon- 
mouth and London docks to the Channel Islands 
and continental destinations. 

A large consignment of theatre seats was re- 
cently sent in containers from the factories at 
Birmingham to Paris. Electrical machinery is 
passing regularly by this system from Brighton 
to Paris. 

Another interesting development is the despatch 
of frozen salmon to the Continent. This is re- 
ceived from Labrador, kept in cold storage at the 
home ports and sent to the English markets or 
abroad in containers as required. 


In commenting upon the results of 
trials recently concluded at Venice, Italy, 
in an International Container Competi- 
tion, the Railway Gazette (London) finds 
that the greatest difficulty in container- 
car construction appeared to have been 
presented in the design of a door of ade- 
quate strength. “A similar criticism,” it 


continues, “might be made of the locking 
devices; also of the methods ot lashing 
the container to the truck—a feature 
which apparently had not received the 
same deep study as had the construction 
of the container itself. 

“In reviewing the competition,” the ar- 
ticle concludes, “it is difficult at this stage 
to forecast its full value. It has undoubt- 
edly served to give an international inter- 
est to the container movement. The re- 
search undertaken by the competitors in 
different countries must undoubtedly 
hasten the evolution of the ideal container. 
But, perhaps, more materially, the compe- 
tition must serve to strengthen the link 
of co-ordination between rail and road 
which the adoption of container transport 
represents.” 


P. R. R. Container Transfer 
Station at Harrisburg, Pa. 


THE GROWTH of container car business 
on the Pennsylvania has made necessary 
the construction at Harrisburg, Pa., an 
important transfer point, of a new con- 
tainer transfer station with track space 
for handling 75 container cars ‘at once. 

At that point solid container cars are 
made up for northern and western desti- 
nations from containers received from 
freight stations in Philadelphia, Camden, 
N. J., and Baltimore, Md. Containers are 
loaded without reference to destination 
and forwarded to Harrisburg, where they 
are classified and reloaded on cars for 
their respective destinations. Transfer 
operations are effected at the rate of one 
container each minute and a half and the 
freight, housed in steel compartments, 
reaches its destination in 24 to 72 hours 
quicker than was possible under the 
former transportation and transfer ar- 
rangements of handling this freight in 
box cars. The containers weigh approxi- 
mately 3,000 Ib. and have a load capacity 
of 12,000 Ib. 


Container transfer station of the Pennsylvania at Harrisburg, Pa. 
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Look Out for Winter Hazards 


CIRCULAR No. 316, issued by the Com- 
mittee on Education, A. R. A. to serve 
as a guide £OT railroad safety committees 
in January, 1S made up of notes on the 
hazards peculiar to the work of employees 
in very cold weather. The records of 
jour years show that employees killed in 
train service accidents in January, Febru- 
ary and March numbered 712, while in 
April, May and June, the total was 636. 
Looking only at two causes, the two most 
serious—a ‘“‘being struck or run over by 
trains,” and b “while getting on or off”— 
the difference is still greater; the train 
mileage being about the same, the reduc- 
tion in fatal accidents under a was 28.3 


Bad practice in winter 


per cent as compared with the first 
(colder) quarter; under b it was 21 per 
cent. 

One of the risks specially needed to 
be guarded against is that encountered by 
the fireman when he mounts the tender to 
take water. A colored poster has been 
issued illustrating this danger, a photo- 
graphic copy of which, reduced, is here 
shown, A risky practice sometimes in- 
dulged in is shown in another illustration, 
an actual scene from life, where a brake- 
man walks across the rear end of the 
tender on the lift-lever rod. 

Other hazards illustrated in the circu- 
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Taking water in freezing weather 
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Domestic Orders Reported During December, 1931 


Locomotives 
Name of Company Number Type Builder 
Ordered 
Alaska Railroad .........0.ceeeeeeeeeceee 1 4-8-2 Baldwin Loco. Wks. 
Delaware, Lackawanna & Western........ 10 4-8-4 American Locomotive Company 
Total for month.......ccccecccccscessce 11 
Freight Cars 
Name of Company Number Type Builder 
Ordered R 
Monsanto Chemical Works............+++ 11 Tank American Car & Fdry. Co. 
Total for tonthYsidooivoncateecs sassk 11 


lar by pictures are: Too much snow 
heaped up around a switch stand; icicles 
neglected where hanging over the entrance 
to a building, and ice-covered ladders on 
the sides of freight cars. 


. Strathcona Fellowships at Yale 


APPLICATIONS are now being received 
for the five Strathcona Memorial Fel- 
lowships in Transportation, which are 
awarded annually at the Graduate School, 
Yale University. These Fellowships of 
$1,200 each, as the announcement points 
out, are offered “for advanced work in 
transportation, with special reference to 
the construction, equipment, and operation 
of railroads, and other engineering prob- 
lems connected with the efficient trans- 
portation of passengers and freight, as 
well as the financial and legislative ques- 
tions involved. Transportation by water, 
highways, or airways, and the appropriate 
apparatus involved, and also other general 
aspects of the broad field of transporta- 
tion, embracing its legal and economic 
phases, will be included in the lists of 
subjects which the Fellows may select for 
investigation and study. 
a Fellowship must be a man who has ob- 
tained his first degree from an institution 
of high standing. The primary purpose 
of the Fellowship is to promote adyanced 
work, especially research; but it is possi- 
ble to combine such work with the attain- 
ment of an advanced degree. In making 
the award, preference is shown, in accord- 
ance with the will of Lord Strathcona, 
to such persons or to the sons of such 
persons as have been, for at least two 
years, connected in some manner with the 
railways of the Northwest.” 

Applications, which must be filed before 
March 1, 1932, should be addressed to 
the Dean of the Graduate School, Yale 
University, New Haven, Conn. 


Wage Reductions 


WHILE AWAITING the final negotiations 
of a meeting of the Railway Labor Ex- 
ecutives’ Association at Washington on 
January 14 to negotiate wage reductions 
and to consider other allied matters, sev- 
eral railroads have made agreements with 
their employees. The first acceptance of 
wage reductions by employees occurred 
on December 29, when 15,000 shopmen of 
the Southern Pacific, Pacific lines, ac- 
cepted a 10 per cent cut. This agreement 
provides that, irrespective of what per- 
centage reduction may be. agreed upon 
with other organized employees, the shop- 
men’s wages shall not be cut to exceed 
10 per cent and that if other pay cuts 
are smaller, the shopmen’s reduction shall 
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be brought to a corresponding level, with 
adjustment retroactive to January 1. 
Likewise, if other organizations enter into 
agreements to become effective on a date 
subsequent to January 1, the effective date 
of the shopmen’s lower pay shall be 
changed accordingly, with restoration of 
deducted amounts. During the negotia- 
tions leading to this agreement, the shop- 
men asked that no further wage reduc- 
tions be made and that a minimum work- 
ing week of four days be guaranteed. 
Following the agreement with its shop- 
men, the Southern Pacific notified the 
Brotherhood of Maintenance of Way Em- 
ployees that the pay of its members will 
be cut 15 per cent, effective in 30 days. 

Employees of the Southern Pacific lines 
in ‘Texas and Louisiana, including. train 
dispatchers, yardmasters, supervisory fore- 
men in the mechanical department, clerical 
employees in the general offices, shop 
crafts, dining car employees and certain 
passenger train employees, agreed to a 
10 per cent reduction in wages on Janu- 
ary 2. 

On January 4 shopmen on the Illinois 
Central agreed to a 10 per cent wage 
reduction, effective January 1. 

Shopmen of the Denver & Rio Grande 
Western on December 30 accepted, vol- 
untarily, a reduction of 10 per cent in 
wages to assist the road in keeping the 
shops in operation and in providing em- 
ployment for the largest possible number 
of men. The reduction is a temporary 
arrangement and as soon as conditions 
improve, former wage scales will be re- 
stored. 


Air-Conditioned Cars on the 
Santa Fe 

Tue Atcuison, TorpeKA & Santa FE is 
equipping 10 dining cars with the air 
circulating and cooling system which em- 
ploys steam from the engine as the re- 
frigerating energy and water as the sole 
refrigerating medium, thereby eliminating 
gaseous refrigeration. These cars are 
soon to be put in service on transconti- 
nental trains. 

This system is furnished by the Safety 
Car Heating & Lighting Company. It 
was developed by the Carrier Engineering 
Corporation and is made available through 
the co-ordinated efforts of the Safety 
Car Heating & Lighting Company and 
the Vapor Car Heating Company, Inc. 
These will be the first cars to be equipped 
with this type of air cooling system for 
operation on a railroad and will main- 
tain a temperature not to exceed 80 deg. 
with a relative humidity of 50 per cent, 
when the outside temperature is 100 deg. 

(Turn to second left-hand page) 


47 


19 RAILWAY MECHANICAL ENGINEER January, 1932 


QUALI ANI l L WAYS 


3 P << ih 
——— s 
fana PEUN- 


Forgings of great strength, uniformity | 
and toughness perform longest in hard | 
service for the fewest maintenance - 
dollars. For such low cost, dependable | 
service specify—ALCO Forgings. | 


re | 


Sittin . $ 
ty 


Eam 


——_— = 


| 


January, 1932 RAILWAY MECHANICAL ENGINEER 


Alco 


FORGINGS 


LCO Forgings insure maximum ton-miles for the fewest maintenance dol- 
A lars—that means economy. Their great strength and durability give maxi- 

mum insurance against the engine failures which jeopardize earning power 
and pile up maintenance expense—that means more economy plus safety. 


Dependable locomotive performance is so important that there should be no 
compromise with quality in locomotive forgings. And there are no short cuts to 
high quality. 


The manufacture of quality forgings involves a series of necessary scientific 
operations. Each must be carefully executed under technical control and prop- 
erly correlated for best results. 


ALCO quality forgings are made from billets which must pass rigid tests for 
chemical properties and physical soundness. High carbon steels are subjected to 
a tensile test and alloy steels to a full section macroscopic test. The billets are 
properly preheated before forging, using indicating and recording pyrometers to 
eliminate guesswork and the human element. The forgings are formed on presses 
and hammers of sufficient capacity to insure proper penetration well into the 
mass. The forgings are then heat-treated, again under pyrometer control, to in- 


sure the best in grain refinement and the highest ductility with the desired ten- 
sile strength. 


Experience proves that these forgings stand up under the severe stresses of 
hard service. 


American Locomotive Company 
30 Church Street New York N.Y. 


It?s much cheaper for a rail- 
road to buy ALCO forg- 
ings than to equip, main- 
tain and operate shops 


to manufacture 


them. 


Supply Trade Notes 


W. H. Woop1n, president of the Amer- 
ican Car & Foundry Company, New 
York, has been elected president also of 
the American Car & Foundry Motors 
Company, to succeed C. S. Sale, resigned. 


J. F. O'Connor, who has been associated 
with W. H. Miner, Inc., for 27 years as 
consulting mechanical engineer, has re- 
tired. Mr. O’Connor will be the recipient 
of a life annuity under a trust established 
for his benefit. 


Witiram Grove, formerly with the In- 
gersoll Milling Machine Company, Rock- 
ford, Ill., has become associated with the 
sales engineering department ot William 
Sellers & Co., Inc. Philadelphia, Pa., 
specializing on planer type milling ma- 
chines and floor borers. 


Joun A. KLEINHUIZEN, formerly engi- 
neer with the Pullman Company, Chicago, 
has been appointed engineer for the Day- 
ton-Roderwald Company, Dayton, Ohio, a 
subsidiary of the Dayton Rubber Manu- 
facturing Company. Mr. Kleinhuizen will 
specialize in axle train lighting devices. 


THE SHAW-PALMER-BAKEWELL CoM- 
PANY, 409 East Third street, Los Angeles, 
Cal., has been appointed exclusive sales 
representative in the Los Angeles district 
for the Hypressure Jenny, the spray- 
cleaning machine manufactured by the 
Homestead Valve Manufacturing Com- 


pany. 


THE PULLMAN Car & MANUFACTURING 
Corp. has been incorporated under Dela- 
ware laws with an initial capitalization of 
$1,000,000, to succeed the Pullman Car & 
Manufacturing Corp., a subsidiary of 
Pullman, Inc., incorporated in Illinois on 
June 18, 1924, to acquire the entire prop- 
erty, business and assets of the manufac- 
turing department of the Pullman Com- 


pany. 


Pur L. Maury, vice-president of 
Valentine & Co., at New York, has re- 
signed and has been elected president of 
the Arco Company, Cleveland, Ohio, S. 
D. Wise, president of the Arco Company 
since 1901 and S. D. Weil, vice-president 
having retired. Mr. Maury has had a long 
experience in the paint industry having 
been connected with the Sherwin-Wil- 
liams Company, at Cleveland, as manager 
of general industrial railway and marine 
sales and then as vice-president and gen- 
eral sales manager of the Detroit Graphite 
Company, Detroit, Mich., until that com- 
pany was merged with Valentine & Co., 
when he became vice-president of the 
last named company at New York. 


Joun H. Trent has been appointed 
general manager of the Transportation 
and government department, Western and 
southwestern divisions, of the Johns- 
Manville Sales Corporation, New York. 
Mr. Trent’s headquarters will be at St. 
Louis, Mo. He was born in Meade coun- 
ty, Ky., and was educated in the public 
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schools of Paducah, Ky. In 1901 he 
entered the service of the Illinois Cen- 
tral and, after serving in the mechanical 
and stores departments at the Burnside 
shops, Chicago, became storekeeper at 
Water Valley, Miss., subsequently serving 
at Memphis, Tenn., and Paducah. Mr. 
Trent has been in the service of the 
Johns-Manville Sales Corporation for the 
past twenty-five years. 


D. B. Burrard, mechanical engineer; 
J. W. Bray, sales manager, and Col. L. 
S. Horner, a new member of the Bullard 
Company, Bridgeport, Conn., have been 
appointed vice-presidents in charge of 
engineering, sales and business promotion, 
respectively. E. C. Bullard retains the 
position of vice-president and general 
manager to which he was recently ap- 
pointed, and E. P. Blanchard has been 
appointed sales manager. Colonel Horner 


Col. L. S. Horner 


was at one time president of the Niles- 
Bement-Pond Company. He is now also 
a director of the Niles-Bement-Pond 
Company, the Crocker Wheeler Electrical 
Manufacturing Company, the Acme Wire 
Company, the Burden Iron Company, and 
the Trucktor Corporation. He was a 
lieutenant-colonel in the United States 
Army Air Service during the war, and 
was later a director of the United States 
Chamber of Commerce and other national 
organizations. He is a member of the 
American Institute of Electrical Engi- 
neers, the Electrical Manufacturers’ Club, 
the Ordnance Association, the New 
Haven Chamber of Commerce, the United 
States Chamber of (Commerce, and 
numerous other clubs, including the Engi- 
neers Club, the Lotus Club of New York, 
and the Army and Navy Club of Wash- 
ington. 


J. Frepertc WIEsE, assistant to the gen- 
eral manager of sales of the Lukens Steel 
Company, Coatesville, Pa., has been ap- 
pointed assistant to F. H. Gordon, vice- 
president in charge of sales. John J. 
Bleecker has been appointed manager of 
sales research and advertising for the 


Lukens Steel Company and its divisions, 
Lukenweld, Inc., and By-Products Steel 
Corporation, and Harry H. Peck, former- 
ly with the Standard Steel Works Com- 
pany at Burnham, Pa., has become man- 
ager of sales of Lukenweld, Inc., at 
Coatesville, succeeding Mr. Bleecker. 
Mr. Wiese, upon graduation from Swarth- 
more College in 1921, joined the staff 
of the Parkesburg Iron Company, Parkes- 
burg, Pa. as mill representative, with 
headquarters at Chicago, covering the 


J. Frederic Wiese 


midwest, southwest and northwest. In 
this work his principal contact was with 
the railroads. He became assistant to 
general manager of sales of the Lukens 
Steel Company in 1926 and two years 
later was placed in charge of the sale of 
Lukens products to the railroads. In his 
capacity as assistant to Mr. Gordon, Mr. 
Wiese will continue his supervision of 
railroad sales. 


R. L. Sunt has been appointed man- 
ager of the nickel sales department of 
the International Nickel Company, Inc., 
succeeding Frederick S. Jordan, de- 
ceased. Ransom Cooper, Jr., Walter C. 
Kerrigan, and Charles McKnight have 
been appointed assistants to Mr. Suhl. 
Mr. Suhl joined the original Interna- 
tional Nickel Company on May 1, 1903, as 
laboratory assistant at the Bayonne (N. 
J.) refinery. He was appointed superin- 
tendent of electrolytic refining’ in 1908 
and during the World War, as superin- 
tendent of the oxide division, had entire 
charge of the roasting and leaching of 
the ores. In 1920 he joined the head- 
quarters staff of the company at New 
York as a development engineer, con- 
tinuing as a member of the development 
and research department until 1928 when 
he became assistant sales manager in the 
Nickel department. Previous to 1929 Mr. 
Cooper was vice-president and sales man- 
ager of the American Mond Nickel Com- 
pany. Mr. Kerrigan became associated 
with the International Nickel Company 
two years ago, having previously been 
general manager of the United States 
Nickel Company at New Brunswick, N. J. 
Mr. McKnight, since 1922, has been in 
charge of alloy-steel development for 
the International Nickel Company. 

(Turn to next left-hand page) 
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LO {hose who must have 
QUALITY 


HE decisions of railway officials 
in the matter of purchases of 
materials are directly reflected in 
passenger safety and comfort. Real- 
izing this, officials of many prominent 
railroad systems settle their wheel 
question by specifying Carnegie 
Wrought Steel Wheels. Their faith 
is firmly substantiated by the safe 
and efficient service these wheels have 
always rendered. 


To anticipate the constantly 
increasing demands of modern high- 
speed transportation, Carnegie Rim- 
Toughened Wrought Steel Wheels 
are now available for all classes of 
service. The special process of heat 
treatment adds materially to the ser- 
vice ordinarily expected of wrought 
steel wheels. Accurate machining 
insures perfect rotundity with a con- 
sequent increase in riding comfort. 
Carnegie Rim-Toughened Wheels are 
quality wheels for those who must 
have equipment preeminently relia- 
ble. Carnegie wheel engineers are at 
your service at all times. 


CARNEGIE sveet WHEELS 


Product of Carnegie Steel Company, Pittsburgh, Pa., Subsidiary of United States Steel il at ai 


CoL. R. H. Morse, formerly vice-chair- 
man of the board of Fairbanks, Morse & 
Co., Chicago, has been elected president 
and general manager to succeed W. S. 
Hovey, resigned. 

Crarexce H. Howarp, former president 
of the Commonwealth Steel Company, 
and later chairman of the board of the 
General Steel Castings Corporation, died 
on December 6 at the Christian Science 
sanitarium, Boston, Mass., after a long 
illness of heart disease. Mr. Howard was 
born on February 22, 1863, at Centralia, 


Clarence H. Howard 


Ill, and was graduated from Manual 
Training School of Washington Univer- 
sity in 1885. He learned the machinist 
trade and served as foreman and general 
foreman in the Missouri Pacific shops in 
1886, then for two years was superintend- 
ent of the Missouri Car & Foundry Com- 
pany and later assistant master mechanic 
on the Missouri Pacific. He then was 
manager of the Scarritt Car Seat Works 
and assistant general manager of the St. 
Charles (Mo.) Car Company. He was 
subsequently for eight years western man- 
ager and secretary of the Safety Car 
Heating & Lighting Company; then 
served as vice-president and general man- 
ager of the Shickle, Harrison & Howard 
Iron Company and later as vice-president 
of the American Steel Foundries. He 
was president of the Commonwealth Steel 
Company, from 1904 until it was consoli- 
dated with the General Steel Castings 
Corporation in August, 1929, and then 
served as chairman of the board of the 
latter company until his resignation in 
May, 1931. 


Harotp Brooks GARDNER, eastern man- 
ager, Westinghouse Air Brake Company, 
New York, died on January 2, of pneu- 
monia, at his home at New Rochelle, N. 
Y. Mr. Gardner was born on March 5, 
1895, at Altamont, N. Y. He was a gradu- 
ate of the Altamont high school and of 
Union College, receiving his degree of 
A.B. in 1916. On leaving college he 
joined the Locomotive Stoker Company, 
Pittsburgh, Pa., and in 1917 enlisted in 
the Regiment of Engineers of the Thirty- 
Sixth Division of the A.E.F. He was in 
the service two years, during one of 
which he was in action at Verdun. After 
his discharge from service, he returned 
to the Locomotive Stoker Company and 
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continued with that organization until 
1923, when he joined the New York 
office of the Westinghouse Air Brake 
Company. In 1926 he went to Chicago 
as vice-president of the Westinghouse 


Harold Brooks Gardner 


Friction Draft Gear Company. One year 
later he was appointed eastern manager 
of the Westinghouse Air Brake Com- 
pany, with headquarters at New York. 
Mr. Gardner was a member of a number 
of clubs, including the Engineers’ Club 
und the New York Railroad Club 


FREDERICK S. JORDAN, sales manager of 
the nickel department of The Interna- 
tional Nickel Company, Inc., New York, 
and for the past thirty years connected 
with the nickel industry, died at his home 
in New York on December 16 from cere- 


Frederick S. Jordan 


bral hemorrhage. Mr. Jordan was born 
on August 28, 1869, at Berea, Ohio. He 
began his business career at the age of 
18 as a secretary in the Cleveland office 
of the Cleveland, Cincinnati, Chicago & 
St. Louis. A year later he became private 
secretary to H. P. McIntosh of The 
Canadian Copper Company, and when that 
company was merged into the organiza- 
tion of the original International Nickel 
Company in 1902, Mr. Jordan went to 
New York as sales executive, a position 
which he held during the development of 
the company. At the time of his death he 
was sales manager of its nickel department. 


Railway Mechanical Engineer 


Personal Mention 


General 


R. P. BLAKE, master mechanic of the 
Northern Pacific at Tacoma, Wash., has 
been appointed general mechanical inspec- 
tor, with headquarters at St. Paul, Minn. 


M. A. Daly, master mechanic of .the 
Northern Pacific at Pasco, Wash., has 
been appointed fuel supervisor of lines 
west of Paradise, Mont. 


F. J. REGAN, road foreman of engines 
of the Northern Pacific at Auburn, Wash., 
has been appointed assistant fuel super- 
visor of the lines east of Paradise, Mont., 
with headquarters at Livingston, Mont. 


M. F. Brown, general fuel supervisor 
of the Northern Pacific at St. Paul, Minn., 
kas been appointed fuel supervisor of the 
lines east of Paradise, Mont., with head- 
quarters at St. Paul. The position of gen- 
eral fuel supervisor has been abolished. 


Master Mechanics and 
Road Foremen 


D. W. Davis has been appointed assist- 
ant master mechanic of the Lehigh divi- 
sion of the Lehigh Valley with headquar- 
ters at Ashmore, Pa. 


M. JEFFERSON has been appointed mas- 
ter mechanic of the Lehigh division of 
the Lehigh Valley, with headquarters at 
Easton, Pa., succeeding C. F. Helme. 


L. J. GALLAGHER, master mechanic of 
the Fargo division of the Northern Pa- 
cific, has transferred his headquarters 
from Dilworth, Minn., to Jamestown, 
N. D. 


T. M. Hawkins, assistant master me- 
chanic, purchasing agent and storekeeper 
of the Quebec Central, has been appointed 
master mechanic, with headquarters as 
before as Sherbrooke, Que., succeeding 
G. M. Robins, retired. 


J. A. MarsHALL, master mechanic of 
the Seattle division of the Northern Pa- 
cific at Seattle, Wash. has been trans- 
ferred to the Tacoma division, which now 
includes the Seattle division, with head- 
quarters at Tacoma, Wash. 


E. H. Cartson, master mechanic of the 
Montana division of the Northern Pacific 
at Livingston, Mont., has been transferred 
to the Rocky Mountain division, with 
headquarters at Missoula, Mont. The 
Montana division has been abolished. 


W. E. DunkKerLy, master mechanic of 
the Dakota division of the Northern Pa- 
cific, with headquarters at Jamestown, 
N. D., has been appointed master me- 
chanic of the Pasco division, with head- 
quarters at Pasco, Wash. The Dakota 
division has been abolished. 


C. F. Hetme, master mechanic of the 
Lehigh division of the Lehigh Valley at 
Easton, Pa., has been appointed superin- 


(Continued on next left-hand page) 
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Why Use Your Appropriations 
to Ballast the Tracks? 


Tt annual cost of those grease plugs which you manu- 

facture or purchase to replace those lost along the right 
of way would pay for the installation of “SPEE-D” equip- 
ment on many locomotives. 


Once applied ‘“SPEE-D” Filler Necks become part of the 
rods—loss is impossible. Removals are rarely necessary— 
the threads are protected against wear. No longer will it 
be necessary to re-tap worn cups—turn up bushings for 
over-sized holes or carry several sizes of plugs in stock. 


Figure up your annual costs in rod and pin maintenance 


and use the figures to help you hammer home your requi- 
sitions this year for “SPEE-D” equipment. 


The biggest savings effected by the “SPEE-D" meth- RELIANCE MACHINE & STAMPING WORKS, Inc. 


od of rod cup lubrication are, of course, in engine NEW ORLEANS. LA. 
preparation costs. One railroad is saving over $100.00 


per locomotive per year. Agents and Representatives 


H. C. MANCHESTER, 3712 Grand Central Terminal, New York City 
Consolidated Equipment Company, Montreal 
Mumford Medland, Ltd., Winnipeg 
International Railway Supply Company, 30 Church St., New York City 
A. L. Dixon, 325 W. Ohio Street, Chicago, Ill. 
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BIU 


Saves Time, Labor, Grease 
and Grease Plugs 


I 


Trade Mark Registered 


tendent of Sayre shops, with jurisdiction 
over Sayre engine terminal, assuming also 
the duties of master mechanic of the 
Wyoming division. Mr. Helme’s new 
headquarters are at Sayre, Pa. 


Car Department 


N. J. Bricuer, general foreman at the 
Aurora (Ill.) shops of the Chicago, Bur- 
lington & Quincy, has been appointed 
acting general car foreman at Chicago, 
to relieve H. H. Harvey, who has been 
granted an extended leave of absence. 


Purchasing and Stores 


T. Fawcett has been appointed general 
storekeeper of the Canadian Pacific Sys- 
tem, with headquarters at Montreal, Que. 


A. A. GoopcHiLp, general storekeeper, 
eastern lines, of the Canadian Pacific, re- 
tired on January 1, after serving that com- 
pany for the past 44 years. 


Henry Hansen has been appointed as- 
sistant purchasing agent of the Northern 
Pacific, at St. Paul, Minn., succeeding 
Leonard Crassweller, retired. 


J. G. Sruart, general storekeeper of the 
Chicago, Burlington & Quincy, at Chi- 
cago, has been promoted to the position 
of assistant purchasing agent to succeed 
P. Hunter. 


G. H. Mutvaeu, chief clerk in the oper- 
ating department of the Quebec Central, 
has been promoted to purchasing agent 
and storekeeper, with headquarters as 
before at Sherbrooke, Que. 


A. S. MacDona p, division storekeeper 
of the Canadian Pacific, has been pro- 
moted to the position of assistant general 
storekeeper of the Western lines, with 
headquarters as before at Winnipeg, Man. 


P. Hunter, assistant purchasing agent 
of the Chicago, Burlington & Quincy, has 
been promoted to the position of pur- 
chasing agent, with headquarters as be- 
fore at Chicago, to succeed E. F. Has- 
brook, deceased. 


R. D. Lonc, assistant general store- 
keeper of the Chicago, Burlington & 
Quincy, has been promoted to the position 
of general storekeeper, to succeed J. G. 
Stuart, and the position of assistant gen- 
eral storekeeper has been discontinued. 


C. E. RESLER, acting purchasing agent 
of the Minnesota & International (a sub- 
sidiary of the Northern Pacific), with 
headquarters at St. Paul, Minn., has been 
appointed assistant purchasing agent of 
the Northern Pacific, to succeed H. 
Hansen. 


Obituary 


J. F. Deems, who resigned as general 
superintendent of motive power, rolling 
stock apd machinery of the New York 
Central Lines in 1911, and who at one 
time was general superintendent of the 
Schenectady works of the American Loco- 
motive Company, died on November 24, 
at Burlington, Iowa. 
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Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


“MopERN Fire FIGHTING EQUIPMENT.” — 
This is the title of catalog 29 issued by the 
American-LaFrance & Foamite Corpora- 
tion, Elmira, N. Y. 


STAINLESS SreeL.—Free-cutting stain- 
less steel, known as Enduro-FC, is de- 
scribed in an eight-page booklet issued 
by the Republic Steel Corporation, Mas- 
silon, Ohio. Enduro-FC is for use in 
the manufacture of parts which require 
turning, boring, drill, threading, grinding 
and polishing operations. It is available 
in the form of billets, bars, rods and wire. 


AUTOMATIC CYLINDER CocKS AND 
Drain Vatves.—The design and function 
of George automatic cylinder cocks, drain 
valves and drain and relief valves for 
railroad, industrial and marine use are 
described in Catalog 500 issued by the 
George Manufacturing Company, Phila- 
delphia, Pa. 


INDICATING, RECORDING AND TEMPERA- 
TURE CONTROLLING INSTRUMENTS.—The C. 
J. Tagliabue Manufacturing Company, 
Park and Nostrand avenues, Brooklyn, N. 
Y., presents in its general catalog No. 1000 
the complete line of Tag controllers, re- 
corders, dials, thermometers, hydrometers, 
oil-testing instruments and moisture 
meters. The many groups of instruments 
have been appropriately classified and 
general applications described and listed. 


WELDING AND CuttInGc.—The Bastian- 
Blessing Company, 240 E. Ontario street, 
Chicago, makers of Rego gas-welding and 
cutting equipment, has just issued a new 
catalog, No. 57, in pocket size, with 40 
pages indexed for ready reference. This 


catalog lists specifications and prices 
of all types of welding and cutting 
torches, regulators, gas economizers, 


acetylene generators and the various ac- 
cessories, fully describing each piece of 
equipment and listing its uses. Many 
helpful hints are included. The chapters 
on “How to Make Up a Special Outfit,” 
“How to Chose a Torch,” and “Regu- 
lators Make the Outfit,” are of especial 
interest and value to those concerned with 
gas welding or cutting. 


VANADIUM Srteets.—Specifications 3B 
to 9B, inclusive, covering High Test Car- 
bon Vanadium Cast-Steel for Locomo- 
tives and Other Castings, Silicon Vana- 
dium Steel Bars for Railway Springs, 
Helical Springs of Silicon Vanadium Steel 
for Railways, Chrome Vanadium Steel 
Bars for Railway Springs, Elliptic Springs 
of Chrome Vanadium Steel for Railways, 
Chrome Vanadium Steel Bars for Auto- 
mobile Springs, and Elliptical Steel 
Springs for Automobiles, respectively, 
have been revised and re-issued by the 
Vanadium Corporation of America, 120 
Broadway, New York. 


Railway Mechanical Engineer 


Vim SuHort-CeENTER Drives.—The eng- 
neering research staff of E. F. Houghton 


& Co., Philadelphia, Pa., has prepared a 
148-page treatise on short center 
using VIM special mineral tanned leather 
belting. The book contains charts, tables 
and engineering data on standard VIM 
efficiency drives ranging from 5 to 100 hp. 
It was originally published for use by 
Houghton’s technical field men to assist 
them in discussing and working out trans- 
mission problems with engineers and will. 
therefore, be delivered only by a Hough- 
ton distributor to executives and engi- 
neers directly interested in transmission 
who will send in their requests on the 
letterhead of the concern or individual. 


“Furnace MALLEABLE” FITTINGS.— 
Specifications and drawings of Flagg 
“Furnace Malleable” 300 WSP fittings 
and unions, made from “refined” higher 
strength malleable iron especially adapted 
for railroad work, are shown in the 10- 
page catalog issued by Stanley G. Flagg 
& Co., Inc., 1421 Chestnut street, Phila- 
delphia, Pa. The fittings are designed for 
steam, water or air up to working pres- 
sures of 300 lb. per sq. in. At regular 
intervals samples are subjected to hydro- 
static pressures from 2,000 to 3,000 lb. 
per sq. in. The threads on the ends of 
pipe to be used with these fittings should 
be cut twice the pitch, or two threads, 
longer than is called for with standard 
fittings. 


Locomorve CHART.—An_ interesting 
chart produced for the South African 
Railways by The Locomotive Publishing 
Company, Ltd., 3, Amen Corner, London, 
E. C. 4, diagrammatically shows the con- 
struction of a 4-8-2, Class 15CA, two 
cylinder locomotive having a boiler pres- 
sure of 200 Ib. and a tractive force of 
38,980 lb. The four illustrations on the 
diagram show the cab, front-end and 
underframe arrangements, and side eleva- 
tion. The various details and devices on 
the locomotive are numbered, the names 
for each part being given in a correspond- 
ingly numbered list at the bottom of the 
chart. Complete or co-ordinated sections 
of the locomotive are shown in colors. 


Photo by M. Kettel, Geneva. 

Interior view of the “Diner” recently 

placed in service for employees of the 

Electric Street Railways Company, 

Geneva, Switzerland — Non-alcoholic 
beverages only are sold 
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Gas-eleetrice re TIT | 
Rail-car Ait 
Control 


Above, auxiliary-circuit switch, Type 
BS. with buttons for engine starting, 
headlights. exciter field, etc. 


Left, controller for traction motors, 
either Type PCL or Type K 


Part of a 
Complete G-E Equipment 


G-E control for rail cars includes the switches, 
contactors, and cable necessary to control and 
regulate the electric power transmitted from the 
generator to the traction motors. To meet every 
requirement of maintenance and operation, 
two kinds of control are available— direct and 
remote. And like all other parts of G-E rail- 
car equipment, G-E control has proved its value 
in the service of railroads throughout the 
United States and in foreign countries. That 
is why a large majority of the gas-electric rail- 
cars in service are G-E equipped. General 
Electric Company, Schenectady, N. Y. 


JOIN THE “G-E CIRCLE”’—SUNDAYS AT §:30 P.M. E.S.T, ON N.B.C, NETWORK 


OF 54 STATIONS— WEEK-DAYS (EXCEPT sS ATURDAY) AT NOON 


GENERALA ELECTRIC 
RAILROAD EQUIPMENT 
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Milwaukee Progressive 


Flue Repair Shop 


Tube or flue receiving rack 


OTH locomotive and car maintenance work, par- 

ticularly heavy repairs, on the Chicago, Milwau- 
kee, St. Paul & Pacific have been concentrated largely 
at the main repair shops, Milwaukee, Wis. This is 
especially true with respect to heavy boiler repairs, 
including the application of safe ends and general main- 
tenance of boiler tubes and superheater flues. A thor- 
oughly-revised and modern flue shop was completed 
early in 1930, one of the unusual features being the pro- 
vision of cracking rolls and sandblast equipment for 
cleaning tubes and flues. Dual friction cut-off saws 
and an electric flue-welding machine were installed, and 
the entire machinery and equipment arranged for the 
progressive movement of flues through the various 
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The operations are organized 
for progressive movement 
without back travel—Both 
power and gravity movements 
reduce manual handling to a 
minimum—Scale is removed 
by passing the flues through 
cracking rolls and the clean- 
ing finished by sandblasting 


repair operations without back travel and with a mini- 
mum expenditure of manual labor. 

The fundamental soundness of the Milwaukee flue- 
shop layout has been amply demonstrated in about two 
years of operation, during which the cost of repairs, 
including charges for labor, material and shop over- 
head, has been reduced to an average of about 21⁄4 cents 
a foot for small tubes and 9 cents a foot for superheater 
flues. With an average force of three boiler makers 
and five helpers, working 40 hours a week, an output of 
about 6,000 to 6,500 tubes, plus 150 to 350 superheater 
flues, can be obtained. 

The Milwaukee flue-shop machinery layout is shown 
in the large drawing, important’ units in the repair 


equipment being indicated by letters and the general 
movement of tubes and flues by arrows. A detailed 
record of the machines installed, individual power re- 
quirements and manufacturers’ names, is given in a 
table elsewhere in this article. Tubes and flues are re- 
ceived from the erecting shop or from the stores depart- 
ment, as the case may be, in one bay of the boilershop 
building, separated from the flue shop proper by a brick 
firewall. Tubes received from the erecting shop are 
usually loaded on push cars and moved to the boiler 
shop via the transfer table. Tubes received from other 
points on the Milwaukee for repairs are handled on 
Blue Bird three-wheel trailers of rugged design. In 
either case, an entire set of tubes is lifted by means of 
a steel-cable sling and Elwell-Parker crane truck to the 
receiving rack 4. This is an inclined rack or skidway 
of substantial construction, made of steel I-beams and 
scrap superheater flues, welded together to form a rigid 
unit, supported on circular steel floor plates of generous 
size. 

The tubes pass through a narrow opening into the 
flue shop, where they are tripped one at a time into the 
cleaning line and delivered by motor-driven rollers to 
the Ryerson flue scale cracker B. The three power- 
driven, knurled cracking rolls, adjustable by an eccen- 
tric to accommodate any size from 2-in. to 5%-in. 
tubing, are set at an angle, and serve not only to crack 
off the dry scale but to propel 2-in. tubes into the sand- 
blast machine C at a rate of 18 ft. per minute and 

¥4-in. flues at a rate of 9 ft. per minute. 

The sandblast machine is equipped with seven easily- 
replaceable cast-iron nozzles, through which dry silica 
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sand, drawn from the bottom of the machine by suction, 
is discharged directly on top of the revolving tube or 
flue. Air for this operation is taken from the shop air- 
line at a pressure of about 90 lb. per sq. in. Motor- 
driven fan D draws air, fine dust and scale from the 
machine, delivering it to the New Haven dust arrester 
E. In this large dust arrester, baffles serve to release 
the dust from the air, permitting it to drop to the bottom 
of the arrester where it is drawn off through a small 


List of Flue-Shop Machinery and Equipment 


Kind of machine Size of motor 
No. 13 fan blower..... 5 hp. 


Manufacturer 
Clarage Fan Company, Kalamazoo, 
Mich. 7 
Joseph T. Ryerson & Son, Inc., Chi- 
cago 


Universal scale remover 5 hp. 


Universal sandblaster.. ...... New Haven Sand Blast Company, 
New Haven, Conn. 
Flue palle sosia 3 hp. New Haven Sand Blast Company, 


New Haven, Conn. 
New Haven Sand Blast Company, 
New Haven, Conn. 


Duit arrester iiss ioss einsa 


Two friction saws.... 10 hp. Joseph T. Ryerson & Son, Inc., Chi- 
3 cago ; x 
No. 35 electric welder.. ...... Swift Electric Welder Company, De- 
: troit, Mich. 
Two swedging furnaces ...... Shop made k 
Three flue hammers... ...... Jcseph T. Ryerson & Son, Inc., Chi- 
cago 


hopper slide opening into a lift-truck skid for easy re- 
moval. The seven sandblast nozzles are evenly spaced 
on about 6-in. centers, along the section of tube or flue 
which is in the sandblast machine. While in some cases 
the nozzles have only a short life, they are relatively 
inexpensive to replace. The sand is used over and over 


again until its cutting qualities are practically lost, at 
which time it passes to the dust arrester in the form of 
a fine powdery material. 


Approximately one cubic 
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Machinery and equipment for repairing boiler tubes and flues at the Milwaukee (Wis.) shops of the Chicago, Milwaukee, 
St. Paul & Pacific 
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yard of new sand is used for replacement each day 
under normal operation. 

As the boiler tube or flue passes through the sandblast 
machine, it is engaged by the three rolls of the flue 
puller F, only one of these rolls being power-driven. 
The puller rolls are set to move the tube or flue at the 
same speed as that given by the cracker. Passing 
through the flue puller, the forward end of the tube or 
flue engages a carrier which moves along an inclined 
I-beam rigidly supported from the flue-shop wall. When 
this carrier reaches the end of its stroke, a trip is oper- 
ated which permits the tube or flue to drop to the skid- 
way G. This skidway is constructed of straight 
lengths of scrap superheater flues slotted at one end to 
engage a Z-bar bolted to the wall and at the other end 
resting on short upright sections of flues welded to 
movable floor plates. It is obvious that this construc- 
tion permits moving the inclined straight lengths of 
flues constituting the skidway to any point desired along 
the Z-bar, so as to accommodate tubes and flues of vary- 
ing lengths. 


Flue Handling to the Cut-Off Saws 


From skidway G, the tubes or flues roll by gravity 
onto temporary superheater-flue extensions across the 
track, ready for handling into the cut-off saws. It is 
here that the initial inspection of the tubes or flues takes 
place. As they are rolled across the track, before pass- 
ing to the cut-off saws, they are examined, any observed 
to be thin or excessively pitted or corroded being re- 
jected and placed on a trailer for delivery to the scrap 
dock. Those suitable for reclamation are passed on to 
the two Ryerson friction saws HH, one of which is 
stationary and the other adjustable, to permit cutting 
the tubes and flues to the correct length, both ends being 
cut simultaneously. These cut-off saws are of the 
hobbed-tooth friction type, water-cooled and operated 
at 3,600 r.p.m., each by a 10-hp. motor. 

After being cut to length, each tube or flue is lifted 
slightly from its supports by an air-operated unit 
equipped with power rolls which give the tube or flue 
an impulse over intermediate rolls Z to roller-equipped 
table J, from which it rolls by gravity to a portable rack 
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For handling tubes 
to the electric-weld- 
ing machine a skid- 
way and air-operator 
device are used to 
save labor. Below is 
the Swift electric flue 
welder showing op- 
erating and control: 
levers 


or sling, subsequently elevated by a crane truck onto 
the upper end of skidway K. The details of this skid- 
way, as well as the air-operated unit for delivering flues 
to the electric welder, are clearly shown in detail on 
another drawing. Inverted inclined rails are welded to 
vertical supports of the required length made of scrap 
flues. A flue carrier, equipped with power rolls driven 
from a reversible air motor, is provided with an air 
cylinder arrangement to elevate each tube or flue, as it is 
tripped, and propel it into the electric welding machine, 
where it is stopped by the safe end previously gripped in 
the dies. After being welded, operation of the power 
rolls moves the tube or flue through the dies and into 
the required position under the flue hammer where the 
weld is reduced to the proper dimensions. 


Flues Roll by Gravity into Swedging Furnace 


After hammering of the weld, the tube or flue is re- 
turned by the reversible rolls to skidway K and rolled 
by gravity into the swedging furnace M. This furnace 
is of the open-side type, 18 in. wide by 4 ft. 6 in. long, 
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which permits the gradual heating of the tubes until 
they are removed, one at a time, from the hottest end 
of the furnace for the swedging operation under the 
hammer. After swedging, the tubes are loaded on a 
push car and, if not pitted, are ready to be blown out 
and delivered to the erecting shop or stores department 
through the adjacent shop doorway. If pitted, they are 
moved to storage rack P for final inspection, welding of 
pitted spots by the acetylene torch, etc. Superheater 
flues are rolled across a portable skidway to position 
O, where they are swedged in furnace AT of similar de- 
sign to N, but large enough to accommodate the larger 
flues. The superheater flues, also, are elevated to stor- 
age rack P where any pitted spots are filled in by weld- 
ing. After all repair operations are completed, either 
tubes or flues are blown out and are then ready for de- 
livery in complete sets through the nearest flue-shop 
door to the erecting shop, or to the storehouse. No 
tubes or flues are tested subsequent to reclamation, as 
experience has shown less than 1 per cent of failures 
after application in the boilers. 


The Operating Force 


Under normal conditions, two helpers operate the 
entire line of flue-cleaning equipment, one on the day 
shift and one at night, in order to keep up with this part 
of the work. One man operates the friction saws, with 
a helper when handling superheater flues. One man 
operates the electric welding machine and flue hammer, 
and another the swedging furnace M. The latter, when 
swedging large superheater flues in furnace N, has an 
additional helper to assist in revolving the flues. One 
or more welders, as required, are used in filling in pitted 
holes with the oxyacetylene welding torch. Therefore, 
when the flue shop is running at what might be called 
normal capacity, a force of three boiler makers, five 
helpers and one or two acetylene welding operators, 
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Ryerson scale cracker and New Haven sandblast machine 


depending upon the severity of the pitting condition, is 
employed. 

The only part of the flue-shop operating on more 
than one shift is the cleaning line which must usually be 
operated one extra shift in order to keep up with the 
other part of the work. Whereas the capacity of the 
cleaning line is at the most about 60 two-inch tubes an 
hour, the friction saws have at least twice that capacity 
and the electric welding machine can apply safe ends 
18 in. long or less to 2-in. tubes at the rate of 80 to 86 
an hour. The swedger has a capacity of about 150 two- 
inch tubes an hour. 

(Concluded on page 58) 
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Railroad-Car 


Lubrication Tests 


HE Standard Oil Development Company has had 

built to its specifications a railroad car-journal oil- 
testing machine which is now installed at its research 
laboratories, Bayway, N. J. The testing apparatus was 
constructed by Riehle Brothers, Philadelphia, Pa., and is 
believed to be the only machine of its kind designed to 
measure oils qualitatively. The tests, which have been 
under way since November, 1931, were instigated by 
the Standard Oil Company of New Jersey with the 
definite objective of giving the subject of railroad 
journal lubrication the same thorough, scientific study 
that automotive lubricants are receiving. 

In general, the Bayway laboratory staff is seeking 
the answers to three different questions through a series 
of exhaustive tests with the machine: 

A—Many railroad cars, particularly those on a north and 
south route, experience a wide range of temperatures during 
a single trip. Just how effective are the various car lubricating 
oils under such operating conditions? 

B—What is the film strength of different oils under varying 
imposed journal loads and what ıs the effect of viscosity on the 
tendency for waste grab? 


Front view of the oil-testing machine at Bayway 


C—What is the effect of quick brake application on car oils 
with the resulting tendency of journal-bearing brasses to be- 
come distorted on the axle journal? 

The Standard Oil Development Company's research 
program calls first for the testing of oils now on the 
market, followed by a series of tests with special lubri- 
cating oils developed from the knowledge gained in the 
preliminary investigations. 


The Testing Machine 


The preliminary design of the testing machine was 
evolved after considerable study of previous apparatus 
designed to accomplish similar results and with the col- 
laboration of a number of railroad lubrication engi- 
neers. These efforts resulted in the final design of 
testing machine which is now installed in an insulated 
room in the research laboratories at Bayway. 

A pair of standard car wheels mounted on 51%-in. by 
10-in. journals are placed in the machine as shown in 
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Standard Oil Company of New 
Jersey is conducting series of 
tests with an especially con- 
structed machine—Tests being 
run under wide range of tem- 
peratures 


the illustrations. Each wheel is supported on two! 
steel rollers, 10 in. in diameter and having a 4-in. tread. 
Both sets of rollers are driven by a single shaft con- 
nected through a flexible coupling to a 200 hp., 3,500 
r.p.m. General Electric cradled-type electric dynamom- 
eter. One roller of each pair is power driven. To 
aid in the simulation of freight-train starting condi- 
tions, the dynamometer is arranged with an especially 
high starting torque. It can be driven at speeds rang- 
ing from one to 90 m.p.h. 

The effect of rushing air is simulated by means of 
electrically driven blowers which force a current of air 
through ducts direct against the side of the journal 
boxes. The force of the air can be regulated from a 
five-mile-an-hour breeze to a 40-mile gale. 

A suitable framework has been provided for the 
future mounting of a braking rigging. Braking tests 
are contemplated to ascertain the effect of the tendency 
for journal bearings to ride forward on the journal and 
skew sideways with the momentum of the car. In ad- 
dition to studying the effect of brake action on bearing 
distortion, it is planned to study the cause and effect 
of waste grabs and to determine the extent to which hot 
boxes tend to develop under such conditions. 

The amount of load carried on the car journals is 
adjusted by means of a lever and weight arrangement 
shown in the illustration. The load on the bearings and 
journals can be increased from zero to a maximum of 
25,000 Ib. per car journal. 


Rear view showing the rollers and flexible shaft 
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The testing machine is mounted in a constant-temper- 
ature control room, about 10 ft. by 14 ft. and 8 ft. high. 
The room is completely insulated, 13 in. of cork being 
applied on the floor and 8 in. of cork around the side 
walls. Direct-expansion refrigerating coils with am- 
monia refrigerant are located directly above the ma- 
chine. The temperature of the room can be lowered 
to 35 deg. F. below zero. 

Heating elements are arranged along one side of the 
room to provide the higher ranges of temperature, which 
can be raised to 120 deg. F. Auxiliary electric fans are 
provided to further circulate the heated air in case 
the motor-driven blowers prove insufficient. 

A large observation window is provided in the front 


View of the top looking down 


of the room. The two large dial scales on the machine 
are located directly in front of the window, where they 
can be readily observed from the control station which 
is located outside the room. 


Test room during construction showing the refrigerant coils 
overhead and the cork insulation 
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Side view showing the load adjusting arrangement 


One dial scale is provided for each journal. By means 
of suitable levers and linkages each scale shows the 
frictional torque in pound-feet and the power required 
at the tread of the wheels to turn the journals under 
the load. Under a variety of operating conditions it is 
possible to ascertain how efficiently each oil is perform- 
ing its job of reducing friction and how much effort 
is required to do it. 

Electro-resistance thermocouples are provided to 
ascertain room temperature, air at the outside of the 
journal box, temperature of the waste around the lower 
side of the journal, and also at a point as close as pos- 
sible to the bearing surface of the brass. A hole is 
cut in the side of each journal box to permit observa- 


A waste grab which occurred at 10 deg. F. below zero 


tion of the journal at the point where the journal meets 
the brass. 

Provision has been made for packing with different 
grades of cotton and wool waste. The recommended 
A.R.A. practice of packing journal boxes is followed. 
All commercially branded oils of summer, winter and 
extreme winter grades will be tested, together with a 
number of experimental oils especially compounded for 
railroad service. 

(Continued on page 63) 
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Union- Management 
Co-operation on Railroads 


REAT changes have taken place since the World 

War in the relations between the workers and the 
managements in industry and on the railroads. The 
various parties involved gradually have come to a 
recognition of the fact that in a large way, at least, 
their interests are mutual. Henry L. Gantt, the man- 
agement or industrial engineer who passed away in 
1919 and who was well and favorably known by some 
of the railway mechanical department officers by whom 
he was retained in a consulting capacity, made certain 
statements in his book, “Organizing for Work,” which 
are today receiving much commendation, even though 
they were seriously received by only a comparatively 
small group when the book was published. We find, 
for instance, the statement that, “The community needs 
service first, regardless of who gets the profits, be- 
cause its life depends upon the service it gets.” And 
then again, “The business system has its foundation in 
service, and, as far as the community is concerned, has 
no reason for existence except the service it can 
render.” 

Naturally the railroads, as public utilities, have a keen 
appreciation of their responsibility to the public. This 
means that, as in industry, four factors must receive 
consideration and their interests must be properly bal- 
anced. In addition to the public, this includes the 
worker, the management, and the owner or investor. 
lf the interests of any one of these elements is over- 
looked or disregarded, an unstable condition results, 
which is unhealthy to the body as a whole and may 
bring about disaster, if not corrected. 


1922 and Its Lessons 


Things have been very much out of balance in this 
respect at various times in the past, and this was not- 
ably true in the railroad field in the immediate post- 
war years. Disaster finally resulted in 1922, culminat- 
ing in the great railroad shop strike. The situation on 
the railroads, at that time however, was not very dif- 
ferent from what it was in the industrial field. For- 
tunately far-sighted leaders and students had much 
earlier sensed, at least to a degree, some of the dangers 
which are involved in the intense mass-production in- 
dustrial development, which largely had its beginning 
in the first two decades of the present century. Old 
ideas about the relationships between the workers, the 
management, the owner and the public proved to be piti- 
fully inadequate and had to be thoroughly revised to 
suit the new conditions. As a matter of fact, they 
never were right, even under the older conditions, but 
when subjected to the spotlight of intensive industrial 
development in this country—because of the introduc- 
tion of mass-production methods—and the steadily ris- 
ing standards of general intelligence due to modern edu- 
cational programs and methods, a crisis was precipi- 
tated. Quite probably another factor in bringing this 
about was the general intermixture of our people, be- 
cause of the calling to the colors during the war of the 
young men from every nook and corner of the country. 

Naturally, during the war and especially immediately 
after its close, much thought and study were concen- 
trated upon all sorts of relationships and particularly 
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upon the human relations in industry. Undoubtedly 
the railway shop strike of 1922 had a large effect in 
speeding up and stimulating the logical corrective 
processes, many of which had been started early in the 
century by the small group of management engineers 
which had gathered around Fred W. Taylor. 

The years following 1922 witnessed many evidences 
of the attempt to improve human relationships on the 
railroads, and this was particularly true in the me- 
chanical department. It included, among other things. 
the urge on the part of the executives, supervisors and 
foremen to improve the standards of supervision, and 
particularly to stress the importance of the human ele- 
ment. Impetus was given to apprentice training, and 
the Railroad Y. M. C. A. sponsored many better-rela- 
tions meetings and also inaugurated a series of Younger 
Railroad Men’s Conferences, with a view to stimulat- 
ing vocational guidance and helping the younger men 
to find their proper places in the organization and to 
study better to fit themselves for their life work. The 
Railway Age competition for the best articles on co-op- 
eration in the interests of more efficient and economical 
operation attracted widespread attention. Much thought 
was concentrated upon the effort to stabilize employ- 
ment, and works councils were introduced on many 
railroads in the mechanical and other departments, 
through which the members were encouraged to make 
suggestions for improving the practices, equipment, fa- 
cilities and service. 


Union-Management Co-operation 


Following the railroad shopmen’s strike some of the 
railroads continued to recognize the shop-crafts unions, 
while in other instances the workers on the individual 
1ailroads organized as independent units to deal with 
their managements. In the latter cases the standard 
shop rules were discarded and new rules were drawn 
up to suit the requirements of the individual railroads. 
Special efforts were made in many instances to induce 
a strong spirit of co-operation between the workers and 
the managements. 

It was about this time that the union-management 
plan of co-operation was started on the Baltimore & 
Ohio, later being extended to the Canadian National 
and the Chicago & North Western in 1925, and the Chi- 
cago, Milwaukee, St. Paul & Pacific in 1926. It is a 
type of employee representation providing for joint 
committees of representatives of management and 
workers for the discussion of problems of mutual con- 
cern, including improvements in facilities, equipment, 
materials, practices and working conditions, 

This movement naturally secured much publicity. 
Claims of all sorts were made for it, but it is, of course, 
extremely difficult to evaluate the results of a move- 
ment of this sort and, moreover, it could hardly be ex- 
pected to show conclusive results in its earlier stages. 
Obviously, both this movement and the so-called com- 
pany union movement with its works councils were 
stimulated by a certain degree of competition, and all 
sorts of claims were made for both systems. The 
union-management system of co-operation has been 
largely restricted to the mechanical departments of the 
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roads mentioned, although it has been extended to the 
transportation department on the Baltimore & Ohio 
and to the department of maintenance of way and 
structures on the Baltimore & Ohio and the Canadian 
National. 


Professor Wood’s Study 


In 1928 Louis Aubrey Wood, associate professor ot 
economics of the University of Oregon, received a 
Sterling research fellowship in Yale University, and un- 
der the direction of the Graduate School of that institu- 
tion made a study of between 40 and 50 maintenance- 
of-equipment stations on the railroads operated under 
the so-called union-management co-operation. In addi- 
tion, a thorough study was made of all of the data 
available, and many railroad and labor union officers 
were interviewed. As a result Professor Wood pre- 
pared a comprehensive report, which was published in 
book form by Yale University Press, New Haven, 
Conn., in 1931. It is entitled ‘‘Union-Management Co- 
operation on the Railroads” and presents in 326 pages 
a rather thorough and complete description and study 
of the union-management co-operative movement on the 
railroads up to that time, or when it had been in actual 
operation on the Baltimore & Ohio for about seven 
years. The book is well written, and while primarily 
of interest to railroad men, carries sufficient detail about 
mechanical-department operations so that the general 
reader who is interested in union-management co-opera- 
tion can follow it intelligently. 

It traces the growth of the movement from its in- 
ception and goes thoroughly into the technique of its 
operation and the attitudes of the men and the manage- 
ment toward it. Much space is given to typical, con- 
crete statements of constructive suggestions which have 
been made, dealing with repair-point equipment, new 
construction, slop methods, appliances, materials and 
betterment of working conditions. Other chapters dis- 
cuss the resulting improvement in morale, the prob- 
lems associated with the measurement of co-operative 
gains, the stabilization of employment, the fair sharing 
of gains, apprentice training under co-operation. 
methods of incentive wage payment, and co-operation 
in other departments than the mechanical. The final 
chapter deals with the significance of union-manage- 
ment co-operation on the railroads. 


Results in General 


The author is to be commended for the thorough- 
ness and completeness of the study. There can be no 
question about the good results that have come from 
this movement, although Professor Wood in his clos- 
ing chapter makes this statement: “Even though at 
this writing union-management co-operation has had an 
opportunity for seven years to demonstrate its effec- 
tiveness on American carriers, it can scarcely be 
claimed that the time has arrived when anything like a 
verdict on it may be given. The brief evaluation sub- 
mitted, of certain mental and material results attribut- 
able to the movement, is intended to be merely provi- 
sional. Since co-operation of the type existing on 
American railroads has been shown to be dependent for 
its success upon the attainment of a right attitude of 
mind both by administrators and workers, due weight 
must necessarily be attached to the views of the psychol- 
ogists in any appraisal of its non-material accomplish- 
ments.” 

In another place Professor Wood states: “The new- 
ness of the appeal has applied incentives that have not 
quickly died down, and because at the outset many 1n- 
dustrial adjustments have been found necessary, sugges- 
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tions have tended to flow into co-operative meetings. 
But, invariably on roads where the plan has been long 
enough in effect, a time is reached when interest be- 
gins to flag and the list of suggestions gradually di- 
minishes. Faith in co-operation under these circum- 
stances is bound to be subjected to a critical test. **** 
At the same time, interest in the movement should re- 
vive, if both management and workers keep in mind the 
fact that, even though suggestions grow fewer in num- 
ber, their regular and thoughtful presentation should 
still net gains worthy of the effort, and the very essence 
of co-operative spirit is reflected in day-by-day per- 
formance of quality work.” 

It must, of course, be clearly kept in mind that while 
these developments in labor union-management co-op- 
eration have been taking place on some few railroads. 
possibly equal or even more important developments 
have been taking place on other roads in inducing a fine 
spirit of co-operation on the part of the shop-crafts em- 
ployees, and on some of these roads this has extended 
into practically all of the departments, including not 
only maintenance of way and transportation as under 
union-management co-operation on the Baltimore & 
Ohio, but to the clerical and other forces as well. It 
would be instructive if a study similar to that made by 
Professor Wood could be made on those railroads 
which have given the problem of inducing intelligent 
and cordial co-operation between the managements and 
the employees special attention under other auspices. 
and particularly those roads maintaining so-called com- 
pany unions. 


Milwaukee Progressive 
Flue Repair Shop 


(Continued from page 54) 


The reclamation of boiler tubes and flues constitutes 
exceptionally severe service, and all machine bearings 
must be fully protected from dust and dirt and designed 
to stand severe vibration. As a result of experience, 
certain precautions must be observed to secure the best 
results in cleaning tubes and flues. For example, the 
scale cracker, while designed to operate efficiently with 
all kinds and thicknesses of scale, will do this only if 
the scale is dry. Otherwise, the knurled projections 
on the wheels become clogged with wet scale in a pow- 
dered form and are rendered useless for the purpose 
intended. Occasionally, even with dry scale, it is not all 
removed and a set of flues may have to be put through 
the cracker and sandblast machine twice. All flues 
must be entered in the scale cracker from the front 
ends, which are relatively smooth and without burrs, to 
avoid difficulty in engaging the cracking rolls. Pretty 
much standard practice is followed in the operation of 
the friction saws except that in this case they are pro- 
vided with pneumatic feed to permit one-man opera- 
tion. Hand feed is also available for use in case of 
necessity. No special machine or belt sanding of the 
ends of the flues or of the safe ends is necessary in prep- 
aration for the welding operation as the small amount 
of thin flash left by the friction saws is quickly melted 
into the weld and subsequently hammered into a uni- 
form smooth surface. The operation of the welding 
machine is fully safeguarded, with all operating levers 
and handles conveniently located, and the inherent 
characteristics of the machine such that it is in general 
easy to operate at the rate of speed necessary for the 
best results, from the point of view of maximum pro- 
duction of satisfactory welds. 
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Teaching 
Air Brakes 


HE only air-brake school of its kind in the coun- 

try has completed its third year. It is conducted 
through the co-operation of the railroad companies, the 
public schools, the brotherhoods, and the Kansas State 
Board for Vocational Education. 

The only equipment used is a blackboard, chalk, and 
a few dismantled pistons and valves. The methods used 
are the result of more than 20 years’ experience in 
teaching air brakes to railroad men. Many methods 
were tried with more or less success, such as charts, 
rooms equipped with air-brake apparatus, air-brake in- 
struction cars, sectional equipment, movable charts, 
stereoptican slides, motion pictures, etc. 

The simplest and easiest way to understand the oper- 
ation and maintenance of air brakes is by the use of 
a blackboard. Every phase of air-brake valve oper- 
ation, defects, train handling, maintenance, or repair 
is demonstrated in complete detail from the simplest 
dirt collector to the most complicated, such as the uni- 
versal valve. 

The teacher draws a diagram of a small part of the 
apparatus under discussion. These are easy to follow 
and are understandable. Questions from the group re- 
sult naturally as the diagrams are built up. 

The course is divided into eight units as follows: 
Unit 1—Triple valves, air compressors, pump gover- 
nors, etc.; Unit 2—K triple valves, distributing valve; 
Unit 3—L triple valves, brake valves; Unit 4—Air- 
signal system, feed valves, M3A, F3, etc.; Unit 5— 
Foundation-brake gear, LT locomotive brake, brake- 
pipe vent valve; Unit 6—Terminal test, brake-pipe 
leaks, ET equipment; Unit 7—Piston travel, equaliza- 


*The author is employed as an instructor of locomotive engineering by 
the Kansas State Board for Vocational Education. His headquarters are 
located in Arkansas City, Kan 


By C. M. Drennan * 


A description of the teaching 
methods used in air-brake in- 
struction by the Kansas State 
Board for Vocational Education 


tion, freight-train handling; Unit 8—Universal-control 
equipment, passenger-train handling. 

Classes are held as follows: Mondays, Wednesdays, 
Fridays—2% hrs.—7 to 9:30 p. m.; Tuesdays, Thurs- 
days, Fridays—2'% hrs.—2 to 4:30 p. m.; every day, 
except Sunday—2' hrs.—9 to 11:30 a. m. 


Classes Scheduled to Suit the Men 


Each unit is given on six occasions extending over 
a period of three days, Thus, any employee is able 
to attend a class at least once, no matter what his shift 
or whether he is on a regular run or in the “chain 
gang.” The first part of each unit is on subjects of 
interest to all classes of employees, while the last half 
is planned to be of interest to enginemen and locomo- 
tive repairmen. If these classes are attended each year, 
it gives all employees an opportunity to keep up to date 
on the things that are difficult for them to learn from 
books. 

It is not contemplated that these classes will teach 
a fireman so he will be competent to leave the school- 
room and handle a 100-car freight train with no fur- 
ther training. That part of his knowledge must be ob- 
tained through his observation as a fireman and by his 
apprenticeship under his engineman, road foreman and 


New high school in Wichita, Kan., where one of the air-brake schools is held 
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master mechanic. However, he can be taught the hold- 
ing power of empty cars compared with loads; what 
the sudden change in slack means, and what forces, 
shocks, etc., at different speeds do and the accompany- 
ing damage and cost. This can be taught much easier 
in a classroom than it can by actual experience on the 
road. 

During the past year 1,750 railroad men have volun- 
tarily enrolled in this school and have attended when- 
ever possible. Of this group, 28 per cent are locomotive 
firemen; 23 per cent, locomotive enginemen; 17.5 per 
cent, car repairmen and inspectors; 8.3 per cent, yard 
and trainmen; 7.1 per cent, apprentices; 6.7 per cent, 
machinists ; 5 per cent, supervisors ; 3.8 per cent, miscel- 
laneous, and .6 per cent, hostlers. 


Vocational Evening Trade Class 


The air-brake school is a special type of vocational 
evening trade class. A traveling teacher, who is a prac- 
tical railroad man, travels from one division point to 
another. He is employed for a period of five weeks 
by the public schools of each town where a division 
point is located. A suitable place for holding the classes 
is selected. It may be in the Safety-First meeting room, 
the railroad Y.M.C.A., the apprentice classroom, the 
school building, or any room available around the rail- 
road premises which is convenient to the most men de- 
siring to attend the school. 

This is a co-operated service arranged between the 
local board of education and the State Board for Voca- 
tional Education whereby the teacher’s salary is paid 
out of state and federal vocational education funds. 
Thus, no expense is incurred by the railroad company 
or by members of the class. Classes have been fur- 
nished to employees of the following railroads: Mis- 
souri Pacific; Chicago, Burlington & Quincy; Chicago. 
Rock Island & Pacific; Atchison, Topeka & Santa Fe; 
St. Louis-San Francisco; Missouri-Kansas-Texas ; 
Kansas City Southern; Kansas City Terminal; Wichita 
Terminal Association; Chicago Great Western; Chi- 
cago & Alton; Wabash; Union Pacific; Chicago, Mil- 
waukee, St. Paul & Pacific; Texas Pacific; Trinity & 

razos Valley; International-Great Northern; Ft. 
Worth & Denver City; Kansas City, Mexico & Orient, 
and St. Louis Southwestern. 

Many air-brake supervisors and mechanical-depart- 
ment officers, or their representatives, have investi- 
gated this system of instruction by personal attendance 
at classes. Without exception each one has expressed 
his approval of the plan. Recently 1,200 questionnaires 
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Teaching air brakes via the blackboard 


were mailed to railroad officers and men who had at- 
tended the school and only favorable comment was ex- 
pressed concerning the method of teaching or the in- 
struction given. 

Some of the features which appear to make the 
school a success are that sufficient time is given to learn 
all devices; the students feel free to ask the teacher 
questions that they would not let their supervisor find 
they did not know; the teacher has only to teach—he 
has no duties pertaining to supervision; the teacher 
is a practical railroad man and also meets the teaching 
qualifications required by the public school authorities ; 
the benefit of experience of professional educators to 
assist in working out a program of scientific methods 
of teaching and examination; the teacher is practical 
and in no way does his instruction conflict with a 
road’s rules; classes are usually brought to a place by 
the men finding out about the school and circulating a 
petition to their local school board; no expense to the 
men or the railroad; personal instruction to assist in 
studying books and correspondence course, and co-oper- 
ation with present courses of railroad or correspondence 
schools. 

Requests for air-brake schools by men and railroads 
have been made that would require at least two years to 
fill. A number of men are preparing themselves to 
teach under this method and, as all states have a voca- 
tional education law, it is believed by authorities that 
there will be more such schools not only in air brakes, 
but also covering all railway educational programs. 


The apprentice school room at the Osawatomie, Kan., shops of the Missouri Pacific is used as a class room 
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Air Resistanee of 


High Speed Trains’ 


N making the interurban-car models it was decided 

to provide two, one of a present-type car and one 
of a perfectly streamlined car, and to have a number of 
parts on one model that were interchangeable with the 
corresponding parts on the other. In this way it would 
be possible to change by gradual steps from a present- 
type car to a perfectly streamlined car, and by making 
tests after each of these changes to find the relative 
importance of the various changes in shape. The two 
types of models are shown in Figs. 7 and 8, and it will 
be seen that the streamlined car would have a larger 
passenger capacity than the present-type car. Eight 
different tests were made on these models, but for sake 
of brevity the results of only four will be given here, as 
shown in Fig. 9. 

Car No. 1 referred to in Fig. 9 is the perfectly 
streamlined car. Car No. 2 is car No. 1 made the same 
in the rear as in the front for two-way operation. Car 
No. 3 is car No. 1 with the windows and under parts 
of the present-type car, but with streamlined front, 
rear, and roof. Car No. 4 is the present-type car. The 


Fig. 7—Model of present type suburban car 


scale of the models is 1:25. Trolleys were omitted from 
the models. 

The weight of each of the full-sized cars was taken 
as 25 tons, and the projected area as 83 sq. ft.; so that 
by using Equation Ay. one could, if desired, construct 
curves of total resistance and of horsepower required 
by the different full-sized cars as functions of the speed 
of the cars, assuming no scale effect to exist with the 
models. If this were done it would be found that for 
the partially streamlined car, No. 3, the saving by 
streamlining, in horsepower required to overcome total 
resistance, would at a speed of 50 m.p.h. amount to 
about 40 per cent, and at 35 m.p.h., to about 30 per cent. 
The reason for this large saving effected by streamlin- 
ing interurban cars as compared with that brought about 
by streamlining trains is due to the fact that as com- 
pared with a train, the air resistance of a car forms a 


Fig. 8—Sketch of streamlined interurban car following the 
lines of the model tested 
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By 0. G. Tietjens and K. C. Ripley{ 


A study of the economic possi- 
bilities for increasing passenger 
train speeds by reducing the 
air resistance. In this part of 
the article the results of wind 
tunnel tests on interurban car 
models indicate the relatively 
greater effect of air resistance 
on cars operating as single 
units 


larger part of the total resistance, and this because of 
the lighter weight of the interurban car in proportion to 
its projected area. 

Such curves of total resistance and of power con- 
sumption have a much more limited use for interurban 
cars than for trains due to the short distance between 
stops for the former. Much more useful curves for 
frequent stop service are those showing the effect of 
streamlining upon the performance of a car as a func- 
tion of the length of runs in miles per stop. In this 
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Fig. 9—Coefficients of air resistance of interurban cars 


way account is taken of the fact that with a frequent- 
stop service a portion of the operating time is required 
for accelerating and retarding the car, which means that 
the average resistance of the car may differ consider- 
ably from that existing when the car has reached its 
normal running speed. 


* This is the concluding part of an article abstracted from a paper 
presented before the American Society of Mechanical Engineers during 
the annual meeting at New York, November 30 to December 3, 1931. The 
first part of the article appeared in the January issue. 

t The authors are connected with the research laboratories of the West- 
inghouse Electric & Manufacturing Company, where Dr. Tictjens is now 


in charge of hydrodynamics and aerodynamics. 
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To make calculations on the energy consumption in 
kilowatt-hours per stop for various interurban cars for 
various lengths of runs per stop and for various normal 
or “top” speeds, it is necessary to make certain simpli- 
fying assumptions. One of the most important of these 
is as to how the car shall be accelerated—whether at a 
constant rate by use of oversize motors and special con- 
trol equipment, or by the common method of a variable 
acceleration for a large portion of the acceleration peri- 
od while the “balancing speed” is being reached. For 


Length of Run per Stop, Miles 


wu pS] — 
o °o o 


Interurban Car per Sto 


Per Cent Decrease in Amount of sro Required by 
è 


g 


Fig. 10—Decrease in energy consumption for a stream- 
lined interurban car 


(Weight of car, 25 tons; projected area, 83 sq. ft.; grade, 0.Z5 per cent; 

acceleration, 1.7 m.p.h. per sec.; braking, 2.0 m.p.h. per sec.; reduction 

of air resistance, 65 per cent; ratio of schedule speeds before and after 
streamlining, 1.0) 


comparatively long lengths of run per stop a constant ac- 
celeration up to the normal running speed of the car 
is not important, but in short lengths of run where it is 
desired to make a high schedule speed, the matter re- 
solves itself into a question of the comparative economy, 
everything considered, of a constant acceleration and a 
given normal speed as compared with the alternative of 
a decreased acceleration during “balancing,” with a 
necessarily higher balancing speed for the same sched- 
ule speed. For short lengths of run and high schedule 
speeds it is economical to use a constant acceleration up 
to substantially the top speed of the car, and hence a 
constant acceleration of 1.7 m.p.h. per sec. up to the 
top or normal running speed of the car was assumed in 
calculating the curves of Figs. 10 and 11. The other 
assumptions upon which the curves were based are giv- 
en in the captions of the figures. It was assumed for 
simplicity that, after reaching their normal running 
speed, the cars would run at a constant speed until 
braking for making a stop became necessary. 


Two Purposes of Streamlining 


Interurban cars may be streamlined for either of two 
purposes: To reduce the energy consumption for the 
same schedule speed, or to increase the speed of the car 
without increasing its energy consumption. Fig. 10 
shows the percentage that the energy consumption of the 
present-type car can be decreased for the same schedule 
speed by only partial streamlining, such as in car No. 3. 
Fig. 11 shows the percentage by which the normal run- 
ning and the schedule speeds of car No. 4 can be in- 
creased without change in energy consumption by par- 
tial streamlining, such as in car No. 3. 
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Fig. 11—Increase in schedule and top speeds for a 
streamlined interurban car 


(Length of stop = 5 sec. per mile) 


As in the case of trains it is of interest to gain some 
idea of the economic importance of streamlining as ap- 
plied to interurban cars, this time as a function of 
length of run per stop as well as of speed. With this 
idea in mind the curves of Fig. 12 have been plotted. 
These curves include only the savings due to decreased 
energy consumption for the same schedule speeds and 
acceleration. i 

It may be well at this point to call attention to the 
fact that one large interurban company is now using 
cars that have a balancing speed of 79 m.p.h. 

In streamlining it is not sufficient to take a present- 
type train and round off a few corners or change some- 
what the front part of a locomotive. The whole train 
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Fig. 12—The estimated value of adopting streamlining 
for high-speed interurban cars 


(Cost per kw.-hr. at car wheels, 1.25 cents; annual mileage of car, 
100,000; estimated life of car, 15 years; interest rate, 5 per cent) 
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has to be considered as a unit and the very first layout 
of the design of locomotive and coaches must be based 
on experimental data already obtained and on theo- 
retical considerations regarding air resistance. A feel- 
ing how a train or an interurban car should look in 
order to have low air resistance will be of considerable 
assistance in designing streamline trains. Such a feel- 
ing, however, can only come as the result of work for 
many years on air resistance. 

A striking example may be cited showing that good 
common sense is not in itself sufficient in rating the 
excellence of a particular shape of a body as regards its 
air resistance; but it would lead too far into the theory 
of air resistance to furnish an explanation. Fig. 13 
shows two bodies of equal air resistance, assuming a 


Fig. 13—Strut and rod having the same air resistance 
for a velocity of 100 miles an hour 


speed of 100 m.p.h. The rod has a diameter of ¥% in. 
and the strut has a cross-section whose maximum width 
perpendicular to the direction of air flow is 2% in. 


General Conclusions 


The aim of this paper has been to emphasize, first of 
all, the importance of considering air resistance in its 
relation to high-speed transportation. It has then been 
shown in what manner the air resistance can be deter- 
mined more precisely than by using one of the existing 
train-resistance formulas. Furthermore, it has been 
pointed out that a considerable saving in the power 
required can be obtained by the streamlining of high- 
speed trains and interurban cars, and it has been shown 
how this saving will affect the economics of the prob- 
lem of high-speed transportation, 

The savings in power consumption made possible by 
streamlining could be utilized to bring about some of 
the improvements proposed by Egmont Arens in a re- 
cent article entitled “The Train of Tomorrow.” * Air 
conditioning, it is believed, will be one of the most de- 
sirable of these. 

Of course it is beyond any dispute that existing roll- 
ing stock cannot be scrapped merely to replace it with 
Streamlined equipment. However, it should be clearly 
understood that railroad companies anticipating the fu- 
ture development of high-speed trains should start now 
to build experimental trains of streamlined shape, in 
order to acquire the experience necessary for the final 
design of the trains of tomorrow. 

As the authors see it, the question is not whether the 
streamlined shape will be adopted, but when this will 
happen and who will be the first in this new field of 
modern transportation. 


— 


* Advertising Arts (Supplement of Advertising and Selling), July, 1931, 
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Railroad-Car 
Lubrication Tests 


(Continued from page 56) 


The frictional resistance and viscosity of each oil 
under varying conditions of load, speed and tempera- 
ture will be carefully observed. Waste grabs with 
various oils, not only with applications of the brakes, 
but also under sub-normal temperature, will be studied. 
Also, reversal of rotation to the dry side of the journal, 


Journal bearing showing the results of the waste grab 


as is frequently encountered in switching service, will 
be considered. 

At the present time tests will be confined to standard 
journals, At a later date, the program includes test 
operations with totally enclosed ball-bearings and rollers 
bearings, each with oil and grease lubrication. To date, 
a series of three tests with reference oils have been run, 
largely to determine the effect of pour on waste grab. 


Motorized material handling at Huntington, W. Va., 
on the Chesapeake & Ohio 
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EDITORIALS 


Latent Energy in 
Locomotive Boilers 


Not everyone realizes how much latent or stored-up 
energy there is in a modern steam locomotive of large 
size, carrying heavy boiler pressure. According to an 
interesting letter recently received from a cor- 
respondent, a heavy 2-10-4 type locomotive on his road, 
carrying 250-lb. pressure, would have 81.5 million ft. 
lb. of energy stored in the steam under normal opera- 
tion, and 6,960 million ft. lb. of energy in the water, 
or a grand total of slightly over 7 billion ft. lb. of 
kinetic energy to be liberated, in the event of boiler 
rupture. For purposes of comparison, a 10-in. projec- 
tile. weighing 400 lb., requires only about 25 million 
ft. lb. of energy to give it a muzzle velocity of 2,000 
ft. per sec. In other words, when a locomotive boiler 
of the size mentioned explodes, the potential destruc- 
tive effect would be equivalent to that of 280 of these 
400-lb., 10-in. shells. 

Records of the Bureau of Locomotive Inspection 
show that fully 90 per cent of all fatal accidents caused 
by the failure of locomotive parts and appurtenances 
are due to boiler explosions as a result of crown sheets 
failing, and these failures are increasingly hazardous 
with the increased size of modern boilers and the higher 
steam pressures carried. In one case, according to 
Chief Inspector Pack’s recent report, “The force of 
the explosion tore the boiler from the frame and hurled 
it forward 429 ft. The boiler alighted on the track 
and then slid forward for some distance, where the 
locomotive running gear and train collided with it, re- 
sulting in the derailment of the running gear, tender 
and 14 freight-train cars, 8 of which caught fire and 
were destroyed.” In another instance, “The locomo- 
tive was moving backward at the time of the accident. 
The force of the explosion tore the boiler from the 
frame and hurled it forward, or in the opposite direc- 
tion from which the locomotive was moving. The boiler 
first alighted on the back head, then bounded and 
alighted on the front end, after which it rolled over 
and came to rest 155 ft. east and 35 ft. north of the 
point of the explosion.” 

It is probably safe to say that no greater accomplish- 
ment in railroading has been recorded in the past two 
decades than the reduction of locomotive boiler ex- 
plosions due to crown-sheet failures, from 92 in 1912 
to 13 in 1931. In spite of this excellent performance, 
it must be admitted, however, that an examination of 
the records shows two more crown-sheet failures in 
1931 than in 1930, four more people killed and 27 more 
people injured. In fact, in recent months, boiler fail- 
ures have been occurring all too frequently, and the 
necessity of redoubled vigilance in every phase of lo- 
comotive boiler construction, maintenance, equipment 
and operation is apparent if a continued reduction in 
the number of boiler failures is to be made. 


While railroad travel is the safest known means of . 


transportation and the railroads have achieved a nota- 
ble success over a period of years in safeguarding 
boiler operation, there is still room and, in fact, an ur- 
gent necessity for further improvement. Probably man- 
failures in this connection can never be entirely elim- 
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inated, but the question may well be asked if every- 
thing possible has been done to minimize their effect 
and if all practicable mechanical safeguards have been 
applied to forestall failures of the human element or 
at least limit the attendant damage. The results of 
boiler explosions, largely due to crown-sheet failures, 
in loss of life and personal injuries, with accompany- 
ing damage claims, damage to equipment and lading, 
and particularly loss of prestige and public confidence, 
are difficult to evaluate. It may safely be said, how- 
ever, that the actual out-of-pocket expense of a single 
boiler explosion may well reach several hundred thou- 
sand dollars. It is equally essential to provide full 
mechanical precautions and safeguards against failure 
of the human element and to exercise the greatest care 
in checking boiler maintenance and operating conditions 
if the railroads are safely to employ the tremendous 
amount of energy stored in locomotive boilers. 
* * * 


Vocational 
Education 


Appearing elsewhere in this issue is an article by C. 
M. Drennan on Teaching Air Brakes. Mr. Drennan is 
employed by the Kansas State Board for Vocational 
Education. According to his own statement, his salary 
is paid partly by the State Board and partly by the 
federal government. A total of 21 railroads and 1,750 
railroad employees have taken advantage of this educa- 
tional service. The author refers to several enthusiastic 
recommendations by mechanical-department officers 
relative to the character and quality of the instruction 
offered. 

The instruction methods outlined in the article are 
extremely simple and obviously depend for their suc- 
cess to a very large degree not only on the practical 
knowledge of the instructor, but also on his teaching 
skill. To be able to carry through a program of effect- 
ive instruction, dealing with the functions and ailments 
of the universal-control valve, for instance, with the 
aid of nothing more than a blackboard and a piece of 
chalk, is a task which requires nothing short of genius. 
Genius is a rare quality and the supply would scarcely 
equal the demand were such methods to be universally 
adopted in all of the vocational training activities of the 
railways. 

But the article raises a much broader question than 
the instruction methods employed. 

Here is a system of vocational training for the bene- 
fit of a single industry and of a limited number of its 
employees, which costs the industry nothing and the 
employees only the time which they spend in classes. 
The taxpayer foots the bill. If the states and the fed- 
eral government, jointly, are willing to foot the bill for 
a form of training which assists firemen to pass their 
examinations, enginemen to improve their knowledge 
of air-brake equipment and their technique in operating 
it, and shop men to become expert air-brake repairmen, 
why should not any ambitious employee on the railroa 
demand that he be furnished instructions which will im- 
prove his skill or capacity in the conduct of his job— 
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also at the expense of the taxpayer? Why should the 
railroad continue to spend any more of its money for 
the educational training of apprentices? Why not turn 
that job over to the state? Why, indeed, should any 
industry, large enough and with enough employees to 
be a political force in the community, continue to incur 
the expense of its own vocational training activities? 

It may be that the public welfare demands that some 
attention be given to vocational training for the youth 
of the community and for those poorly adjusted or 
handicapped individuals who have been unable by their 
own efforts to fit themselves into the productive life of 
the community. It may be also that, to be effective, 
such training activities must have the co-operation of 
the industries of the community. It may be that our 
public school system needs some modification to pro- 
vide its graduates with a more realistic knowledge of 
the industrial environment in which they must spend 
their active lives. To meet these demands from the 
standpoint of public welfare, however, would scarcely 
seem to justify taking on the responsibility of special- 
ized vocational training, within individual industries, 
and thus relieving the industries of a function from 
which in the long run they are bound to profit privately. 

No doubt the railroads and many other industries 
have lacked a vision of the real possibilities and have 
been slow in adopting adequate methods of employee 
training. On the railroads, however, it is not in pro- 
viding special groups of employees with instructions 
concerning the operation and maintenance of such 
equipment as air brakes that the railroads have been 
deficient. To relieve them of responsibility where it 
has been most fully recognized would seem to be a ques- 
tionable method of arousing them to a sense of a similar 
responsibility in other directions. 


Reducing Expenses Or 
Reducing Costs? 


Some railroad men seem to have reached a conclusion 
that to suggest the advisability of purchasing new shop 
equipment under present-day conditions is little short 
of heresy in view of the fact that every effort is being 
made to reduce the expenses of operation and mainte- 
nance. Unfortunately the viewpoint of many men in 
railroad work on the subject of reducing expenses dif- 
fers widely from that of men in other industries. There 
is a vast difference between the terms “reducing ex- 
penses” and “reducing costs” and while it is undoubt- 
edly true that the railroads have gone a long way in 
reducing expenses there is a fertile field ahead for those 
who will give some real serious thought to the problem 
of reducing costs. 

There is not a railroad shop in this country that is not 
losing money for the company that owns it as long as 
it continues to operate obsolete machine tools and shop 
equipment on modern repair work or to attempt to 
operate even modern equipment in combination with 
methods and practices that should have been abandoned 
years ago. From the standpoint of modern manage- 
ment there is probably less known about the railroad 
shop than any other type of industrial plant due partly 
to the fact that it is essentially a repair plant rather than 
a manufacturing plant and consequently must deal con- 
tinuously with unknown and uncertain factors of pro- 
duction. 

During the past two years the greater part of the re- 
duction in mechanical-department operating expenses 
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can be traced directly to reductions in wages due to re- 
ductions in forces and part-time employment, and to 
curtailment in the purchases of material and supplies 
used in equipment maintenance. There is no doubt that 
here and there tangible economies have been effected 
by a revision of practices and the installation of modern 
equipment. Taken as a whole, however, the railroad 
shop offers many real opportunities for the use of mod- 
ern equipment in a manner that will pay for that equip- 
ment in a short period of time. 

There comes a time in every industry when a reduc- 
tion of expenses can no longer be accomplished by 
further curtailment in employment and material pur- 
chases. From then on it is a question of reducing costs. 
That time has arrived for the railroad industry and de- 
clining revenues as a result of other forms of competi- 
tion only serve to emphasize the urgent necessity of 
being prepared to say just where and how costs of oper- 
ation can be reduced. Modern equipment and modern 
methods are the solution to the problem. The applica- 
tion of these facilities to the solution of the problem is 
a matter of the education of railroad men to produce a 
change in thei viewpoint. 


Hidden 
Treasures 


‘Many years ago a young man with an attractive per- 
sonality was graduated from an engineering college and 
entered railroad service at the foot of the ladder, as 
a machinist apprentice in a locomotive repair shop. 
Finishing his time, he became a machinist and remained 
in that position for many years. Just why he failed 
to advance is hard to explain. Possibly he lacked the 
right sort of coaching on the part of an older man, 
changes in shop administration may have caused him 
to be overlooked, or he may have had some unfortunate 
experience which discouraged efforts on his part to se- 
cure a better position. He married, started to raise 
a family, and took an active and aggressive part in 
local, civic and social affairs—but continued to func- 
tion as a mechanic in the shop. 

Twenty years or so after he entered the service, a 
change in policy on the part of the mechanical depart- 
ment made it necessary to have on the supervisory staff 
at the local point a man with technical training. It was 
difficult to find such a man at this particular place and 
it looked as if someone would have to be brought in 
from the outside. In some way, largely accidental, it 
came to the attention of the management that one of 
the shop mechanics had a technical training and might 
qualify for the position. Largely, therefore, because 
nobody else was readily available, the mechanic was 
called in and given a chance in the new position. He 
made good in a large and surprising way, quickly and 
strikingly justifying his promotion. 

Undoubtedly large numbers of the workers on Ameri- 
can railroads and in the mechanical departments of 
the railroads possess qualifications and training which 
fit them to do a much better grade of work than they 
are now performing. Large potential values lie buried 
because the managements do not make any organized 
effort critically to study and examine each individual 
in the organization, whether in a supervisory position 
or in the ranks. 

The mechanical departments of the railroads have 
spent great amounts of money to replace obsolete tools 
and equipment and modernize their plants and prac- 
tices, even to the smallest detail. This is important: 
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indeed, it is vital that the plant and equipment be kept 
up-to-date, utilizing the latest and best facilities and 
equipment, so that the railroads may render the best 
possible service with a minimum of expenditure. On 
the other hand, it must never be forgotten that in the 
human element in the organization lie almost untold pos- 
sibilities for securing better and more efficient results. 
Modern up-to-date material, machines and equipment 
can only give the best account of themselves when they 
are operated and controlled by well trained officers and 


workers possessing the greatest skill and intelligence. — 


It is just as essential to foster and improve the human 
element and know and understand it thoroughly and in- 
telligently as it is to keep the machines and equipment 
up-to-date and in good condition and repair. And yet, 
how little careful and thoughtful attention is given to 
discovering and developing the hidden potentialities of 
the men in the organization. 


Cars for 
Grain Loading 


According to the records of the American Railway 
Association, Freight Claim Division, the principal 
claim-producing items handled by the railways are grain, 
grain products, live stock, fresh fruit and vegetables, 
forest products, sacked goods and merchandise. In 
1930, 23.4 per cent of all the claim payments due to 
defective equipment was caused by damage to grain, 
and 13.1 per cent by damage to flour and mill stuffs. 
The great importance, therefore, of keeping cars used 
for this type of loading in the best of condition can 
hardly be over-emphasized. As was pointed out at the 
December meeting of the Northwest Car Men’s Asso- 
ciation, St. Paul, Minn., a car to be suitable for this 
class of loading must have a tight floor, lining, sheath- 
ing and roof, with trenches free to allow grain to sift 
through, close-fitting doors, and an interior free from 
protruding nails, bolts, sharp edges, etc. A good 
method of finding these nails and projections is to scrape 
the walls and floor with a straight-edge board. Also 
the door posts must be in good condition, as there have 
been cases in which it was necessary to transfer a load 
on account of a broken door post. 

A close inspection, both inside and outside, is es- 
sential inasmuch as a car which appears to be in 100- 
per cent condition, judging from the outside appearance, 
may be unfit on account of previous loading of such 
materials as oil, hides, fertilizer, or other commodities 
which leave a strong odor. Regarding the possible dam- 
age to lading as a result of previous shipments, an in- 
teresting case was cited by H. R. Grochau, assistant 
freight claim agent of the Chicago, St. Paul, Minne- 
apolis & Omaha, at the meeting referred to, as follows: 
“A very serious case of poisoning of animals resulted 
in a loss of nearly $12,000. A car was loaded with 
135 barreis of powdered arsenic. After unloading, no 
report was made as to leakage. The car was later in- 
spected and placed for loading oats consigned to a 
lumber camp. The oats were unloaded and some of the 
grain given to horses, 19 of which became sick and died. 
Farmers who bought part of the oats began losing live 
stock. Post-mortem examinations disclosed arsenic 
poison.” 

The originating carrier, after the arsenic was un- 
loaded, delivered the car to another carrier who made 
inspection and pronounced it “O. K. for Grain.” The 
question may well be asked if the carrier furnishing 


66 Railway Mechanical Engineer 


the car for oats was liable or the carrier transporting 
the arsenic, or both. Under the freight claim rules, ac- 
cording to Mr. Grochau, the carrier furnishing the 
equipment is liable, but it is not unreasonable to expect, . 
in cases where poison is transported, that the unload- 
ing carrier should thoroughly inspect the car and clean 
it, if necessary, before permitting any subsequent load- 
ing. The unloading carrier knew what the car con- 
tained, whereas the other carrier overlooked the inno- 
cent-appearing white substance on the floor and ap- 
proved the car for further loading. While this case 
was unusual, it unquestionably demonstrates the need 
for careful inspection and the closest co-operation be- 
tween railroad men on all lines, if losses such as this 
are to be avoided and railroad service maintained on 
= basis which will meet the expectations of the pub- 
ic. 

That flour and grain shippers are sometimes exces- 
sively technical and reject cars without adequate cause 
cannot be denied, and this practice is not only expensive 
to the carriers but constitutes a cross which, in the last 
analysis, the car-department supervisor and inspector 
must bear. An incident which would be amusing, if not 
so serious, as indicating a shipper’s idiosyncrasy, was 
reported by J. H. Remick, general car inspector, 
Northern Pacific, at the St. Paul meeting, as follows: 
“Tonight my attention was called to a new one in con- 
nection with flour cars. Within the last few days, one 
of our cars was rejected at the mills, partially loaded 
because a little mouse got into the car and chewed on 
some of the sacks. I presume we will now have to add 
mouse traps to our repair-track equipment.” It is doubt- 
ful if railroads will ever get to the stage of furnish- 
ing mouse traps in their house-car equipment, but one 
thing they must do, and that is provide this equipment 
in such condition as to meet the shipper’s requirements 
and move loads to destination without danger or delay. 


NEW BOOKS 


A.S.T.M. Tentative Stanparps (1931 Edition) Published by 
the American Society for Testing Materials, 1315 Spruce 
street, Philadelphia, Pa. 1,008 pages. Price, paper bind- 
ing, $7; cloth binding, $8. 


Forty-two new tentative standards are included in the 
1931 edition of A.S.T.M. Tentative Standards, which 
is an annual publication. The volume contains 180 
tentative specifications, methods of test, definitions of 
terms and recommended practices in effect September 1. 
and a comprehensive subject index and table of con- 
tents. Forty-four of the standards relate to metals and 
136 to non-metallic materials and products, in the fer- 
rous metals group being specifications for heat-treated 
carbon-steel helical springs, carbon-steel forgings, and 
normalized and tempered alloy-steel forgings for loco- 
motives, etc. Specifications involving non-ferrous 
metals include magnesium-base alloy castings, copper- 
base alloys in ingot form for sand castings, aluminum- 
base and zinc-base alloy die castings. In the non-metallic 
materials group there are specifications for the concrete 
field, building industry, insulating materials and rubber 
products, also tentative specifications involving textile 
materials. The term “tentative” applies to a proposed 
standard published for one or more years, with the view 
of eliciting criticism, before it is formally adopted as 
standard by the Society. 
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THE READER'S PACE 


Renewing Arch 
Bars—A Question 


To THE EDITOR: 


To settle an argument, I would like to know if it 
is improper repairs to apply a 134-in. by 4%-in. arch 
bar on a truck having a 114-in. by 5-in. bar standard 
to the car. 

A SUBSCRIBER. 


Save the Cost 
Of Material 


To THE EDITOR: 


After January 1, 1936, cars equipped with arch-bar 
trucks will be prohibited in interchange. 

There are a number of 40- and 50-ton cars being re- 
tired due to the underframes being worn out, while the 
trucks are in good condition. Many of these cars are 
equipped with the cast-steel truck side frames, the ma- 
jority of which meet A.R.A. requirements. At the 
same time there are a number of 40- and 50-ton cars 
with good underframes and arch-bar trucks. 

The good cast-steel truck frames taken from cars 
that are being retired could be applied to cars with 
good underframes, in place of the arch bars, at a con- 
siderable saving in material, thus prolonging the life of 
such cars. 

These cast-steel truck side frames when thrown into 
the scrap pile are only worth around $3 each, whereas, 
if applied in place of the arch bars, would be worth 


about $35 each. 
W. H. SHIVER. 


Energy Stored 
In Boilers 


To THE EDITOR: 


In computing the amount of energy stored up in a 
modern 250-lb. pressure locomotive boiler that would 
be liberated as a destructive agency upon the rupture of 
the boiler, I have taken a large 2-10-4 class locomotive 
for a concrete example. 

These locomotives have a steam space of 196 cu. ft. 
and a water space of 838 cu. ft. The energy released 
from the steam equals 196 X 0.573 X (1,115.5 — 
180.0) X 778 = 81,500,000 ft. Ib., where 0.573 is the 
weight per cu. ft. of steam at 250-Ib. pressure, 1,115.5 
Batu. the total energy in the steam at 250 Ib., 180.0 
Batu. the energy in the water at atmospheric pressure, 
or 212 deg. F., and 778 the mechanical equivalent of 
heat. The energy released from the water equals 
838 X 53.19 X (380.4 — 180.0) X 778 = 6,960,000,- 
000 ft. Ib. where 53.19 is the weight per cu. ft. of water 
at 250 Ib. per sq. in. gage, 380.4 B.t.u. the heat in the 
water at 250 lb. per sq. in., and the other values the 
same as given above. This would give a total kinetic 
energy liberated of 7,041,500,000 ft. Ib. when the time 
element is too short to allow a loss of energy due to 
radiation. 

As a comparison, Kent gives the kinetic energy as 
24,844,000 ft. Ib. for a 400-Ib. 10-inch projectile, which 
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has a muzzle velocity of 2,000 ft. per sec. In other 

words, using the round figures of 7,000,000,000. ft. Ib. 

and 25,000,000 ft. lb. for the boiler and for the 10-in. 

shell, respectively, the destructive value of the boiler 

would be equal to 280 shells, provided, of course, that 

the boiler explosion is instantaneous, which it is not. 
N. B. Smitu. 


Arbitration Case 
No. 1677—A Correction 


To THE EDITOR: 

I noted in your November, 1931, issue, page 547, in 
the report of Arbitration Case No. 1677, Chicago, Rock 
Island & Pacific vs. Union Pacific, an erroneous state- 
ment with reference to what occurred to Union Pacific 
automobile car No. 171292. 

Commencing in the twelfth line, your report indicates 
that “the end of the car dropped down on the ties.” If 
ihis is correct, it would be difficult to understand the 
wording of the decision in view of Rule 32 (a). How- 
ever, a careful reading of the case as reported under de- 
cision No. 1677 in A. R. A. circular D. V.-729 fails 
to show that the end of the car was down on the ties. 

I call this to your attention so that you may publish 
a correction and thus dispel any misunderstanding 
which your report may have created. No doubt it will 
be very confusing to the carmen and others interested. 

E. MENAN, 


Assistant to Superintendent Car Department, 
Chicago, Milwaukee, St. Paul & Pacific. 


(The abstract of Case No. 1677 to which Mr. Mehan 
refers was published in the November issue of the 
Railway Mechanical Engineer under the title “Failure 
of Weak Draft Arms Drops Underframe on Ties.” The 
sentence to which he refers in the abstract of the case 
reads as follows: “The end of the car, including the 
body bolster, pulled away from the underframe, allow- 
ing the underfarme to clear the truck and drop down on 
the ties.” 

This is incorrect and, according to the decision of the 
Arbitration Committee, the title should read ‘Drops 
Center Sill on Ties” and the last clause of the sentence 
in question should read “allowing the center sill to clear 
the truck and drop down on the ties.” 

According to the agreed statement of facts as it ap- 
pears in Circular D. V.-729, “The Bettendorf draft arms 
which are riveted to the single steel center sill were 
broken off just back of the body bolster. Examination 
of the track showed the ties marked for five pole 
lengths by the center sill.” The following was included 
in the statement of the Rock Island: “In this case the 
truck was not pulled out from under the car, but the 
lead truck was pulled far enough ahead that it allowed 
the steel center sill to fall on the ties in the middle of 
the track.” The Union Pacific in its statement said: 
“that when the accident occurred, the end of the car 
from directly back of, and including, the body bolster 
pulled away from the underframe, breaking the side 
plates near the end of the car and allowing the under- 
frame to clear the trucks and drop down on the ties.” 

Except for the substitution of the words “center sill” 
for “underframe” in the two instances mentioned, the 
abstract of the report as published in the November is- 
sue is correct.—EDITOR. ) 
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With the 


Car Foremen and Inspectors 


Cutting Costs of 
Freight-Car Repairs 


Q TEEL car ends frequently are bent outward to a 
greater or less degree, owing to the action of the 
lading under shock encountered in road service as well 
as switching operations. Where a jacking stall is not 
available, the removal of a car end, its straightening and 
subsequent re-application result in a heavy labor charge. 
Under the unit freight-car cost system* installed on the 
Illinois Central in January, 1930, this immediately shows 
up on the cost sheets. The car-end straightener, illus- 
trated, was developed at the Memphis shops, being de- 


Station for rebuilding the drop doors of composite gondola 
cars when damaged beyond repair 


signed to accomplish the straightening operation quickly 
and with a minimum of labor expense. 

The straightener consists of an 18-in. by 12-in. air 
cylinder, the piston of which, as well as a heavy steel bar 
extending from the back end, are equipped with two 
swiveling cross members, machined to fit the corruga- 
tions in the car end. The air supply to the cylinders is 
furnished through a valve and hose connection to the 
shop air line. 

In operation, the car with a bulged end is placed next 
to one with a straight end, the coupler knuckles being 
removed and the cars chained together, as shown in the 
illustration. The couplers are usually about two feet 
apart. The car-end straightener is then suspended by a 
crane between the cars, one end of the straightener being 
placed at right angles to the corrugations in the freight 
car end and the other in line with the corrugations in the 
bulged car end at the point of maximum deflection. The 
application of air pressure in the cylinder in just the 


*For a description of this cost system see the Railway Mechanical Engi- 
neer for October, 1931, page 479. 
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right amount will be found adequate to straighten the 
bulged end quickly without affecting the straight end of 
the other car. 

This device is also used to good effect in the adjust- 
ment of loads. It is easily controlled, direct in action 
and seldom takes more than five minutes per car end 
straightened. 


Straightening Steel Drop Doors 


The unit freight-car-repair cost system had not been 
in effect long at the Centralia (Ill.) shops before it be- 
came apparent that an excessive number of man-hours 
was required for the straightening of the drop doors on 
composite gondolas, work which is done at one of the 
early positions in the repair line. Formerly as many as 
12 men were sometimes required at this position in order 
to repair the drop doors and make sure they were in good 
operating condition and could be closed tight. Many 
doors had to be removed and, after straightening, great 
difficulty was experienced in getting them back into place 
again. 

All of these difficulties have been largely eliminated by 
the use of the door-straightening method shown in the 
illustration. By the use of this method, the door- 
straightening gang has been reduced from 12 to 6 men, 
two cars being worked on at a time. The simplicity of 
the method can hardly be exceeded. An air cylinder pro- 
vided with a pair of truck wheels and a handle for easy 
portability is simply used for raising one side of the car 
while blocking is applied between the rail and the center 
of the steel drop door, the front edge or, in fact, wher- 
ever it is bent. Reducing the air pressure in the cylin- 
der, permits the car body to right itself and as it comes 
down, the weight straightens the door quickly and with- 
out the expenditure of manual labor. With a little ex- 


Air cylinder arrangement developed at Memphis shops for 
straightening steel ends 
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perience, the drop-door straightening gang acquires great 
dexterity and straightens the doors, one after another, 
in remarkably short time. 

Drop doors which have been severely damaged 
are, of course, removed and repaired in order that the 
car, when completed, may be in condition to hold sand 
or fine coal without loss. 


Manufacturing Drop Doors 


Another illustration shows the final stations in the re- 
making of gondola-car drop doors too badly damaged 


Portable air cylinder used in straightening composite gon- 
dola drop doors in place without removing them 
from the car 


to be repaired. After being stripped from the car the 
doors are moved to a station at the north end of the shop 
where the steel straps and hinges are removed, straight- 
ened and reformed cold in a bulldozer to assure the cor- 
rect alinement. 

Woodwork for doors and assembly is handled at 
the station shown in the illustration, which is provided 
with an inclined rack fitted up for the rebuilding of six 
doors at a time with two men working, one on each side 
of each door. Provision is made in the rack for the sup- 
port of the steel hinges, and the lumber received already 
machined from the mill-room is simply assembled in 
place on the rack, wedged together, steel straps put in 
place, and bolts and nuts applied using pneumatic tools. 
By this method of manufacture, lost motion is largely 
eliminated and the doors turned out in sufficient quanti- 
ties to be ready for reapplication to the cars without de- 
laying the line movement. 


Pre-painting of Siding 


Another practice which is, of course, followed by 
many roads is the application of the primer coat of paint 
to car siding in advance of application of the siding to 
the cars, thus saving almost a day in painting time after 
cars have been completely overhauled and repaired. The 
particular device used at Centralia consists simply of a 
drum which rotates in a tank of paint and feeds paint 
to the under-surface of the car siding as it is passed over 
the device. A brush on the outgoing end removes super- 
fluous paint which drains back into the tank. 
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Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Wild Oil Well Sprays Tank Car— 
Handling-Line Responsibility 


A. R. L. refrigerator cars Nos. 14929, 13890, 8952, 
10283, and 16188 were delivered to the Armour Car 
Lines at Oklahoma City, Okla., on November 5, 1930, 
covered with oil. This damage occurred while the cars 
were standing on a track in the yard of the Chicago, 
Rock Island & Pacific at Oklahoma City just prior to 
delivery, by a wild oil well flooding the cars with oil. A 
request for defect cards to cover the damage to these 
cars, according to Paragraph 1, Rule 32, was presented 
to the Rock Island, but was declined on the ground that 
the rules of interchange do not cover the case. The 
Rock Island contended that in its opinion the decision 
in Arbitration Case 1465* is parallel, wherein the Arbi- 
tration Committee held that damage by oil was the 
owner’s responsibility. The Armour Car Lines in its 
statement referred to the condition of the cars on being 
returned and pointed out that all of the cars had to be 
scrubbed with a solution of hot water and caustic soda, 
and also one of the cars had to be repainted. This 
damage did not occur in fair or ordinary service, it was 
contended by the Armour Car Lines, and was the result 
of an unusual and unnatural condition, against which 
the handling line should have protected by a movement 
of the cars and legal recourse against the Morgan 
Petroleum Company which owned the well. The car 
owners contended that Section 1 of Rule 32 is intended 
to protect against any damage resulting from such a 
condition. 

The Arbitration Committee rendered the following 
decision: “Damage resulting from this cause, where 
definitely known how occurring, would come within the 
provision of Section 1, Rule 32. Handling line is re- 
sponsible.” —Case No. 1683, Chicago, Rock Island & 
Pacific vs. Armour Car Lines. 


* A summary of case No. 1465, Swift Refrigerator Transportation Line 
vs. Texas & Pacific, was published in the August, 1927, issue of the 
Railway Mechanical Engineer, Page 554. 


Defect Card Should Be Furnished 
For Omitted Stenciling 


Seaboard Air Line car No. 83814 was repaired by the 
Illinois Central at East St. Louis, Ill., on February 17, 
1930. Repairs for which charges were billed against 
the Seaboard consisted, in part, of the application of a 
second-hand 5-in. by 7-in. shank, 614-in. butt, A.R.A. 
Type D coupler complete at the B end, in place of a 
5-in. by 7-in. shank, 614-in. butt, 1214-in. head Simplex 
coupler, the shank of which was broken. All other parts 
of the coupler were serviceable. The repair card 
showed in the “Repairs Made” column the notation: “I. 
C. defect card 16757—February 17, 1930—applied to 
car account A.R.A. Type D coupler 5-in. by 7-in. by 
6'4-in. applied, should be 5-in. by 7-in. by 61%4-in. by 
12%-in. head,” and “Car not stenciled,” and in the 
“Why Made” column the following: “Account car sten- 
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ciled coupler 5-in. by 7-in. by 12!%4-in. head.” The 
charges rendered were based on 75 per cent of the value 
of a new Type D coupler complete, less the scrap credit 
for the old style A.R.A. coupler butt, and second-hand 
credit at 50 per cent of the value new for the old style 
knuckle, lock and pin. The Seaboard claimed that the 
stenciling not having been changed as required by the 
sixth paragraph of Section C, Rule 17, the charge should 
be confined to the 50 per cent new value of a 5%-in. by 
7-in. A.R.A. temporary standard coupler complete which 
was standard to the car. While admitting that no spe- 
cific reference to a penalty for failure to change the 
stenciling required by this paragraph of the rule was 
included in it when the former interpretations 11 and 
13 were replaced by this paragraph in the 1930 rules, 
it contended that this did not abrogate the penalty, the 
nature of which is set forth in principle in the fifth 
paragraph of Rule 87. The Seaboard pointed out that 
failure to change the stenciling leaves the owner liable 
to a repetition of the increased charge for the better- 
ment should the Type D coupler require replacement 
after having been pulled out or lost from the car. The 
Illinois Central contended that when interpretations 11 
and 13 were dropped from Rule 17 and replaced in the 
1930 rule by paragraph 6, Section C, the omission of 
the penalty was intentional and in keeping with the fact 
that the association, as a general proposition, has never 
recognized penalties as the proper media for enforcing 
compliance with the rules. It contended that should 
occasion arise where, as the result of improper sten- 
ciling, a former standard coupler was applied in place 
of a Type D coupler the car owner would be amply pro- 
tected from loss under the provisions of paragraph 5, 
Rule 95. It called attention to the fact that in 1929 
the association had ruled that stenciling for D type 
couplers and K triple valves was no longer an A.R.A. 
requirement. $ 
The following decision was rendered by the Arbitra- 
tion Committee : “Charge should be on basis of coupler 
applied, but repairing line is responsible to the car owner 
for the omitted stenci'ing and should furnish a defect 
card to cover the expense of changing the stenciling.”— 
Case No. 1682, Seaboard Air Line vs. Illinois Central. 


Cleaning 
Water Tanks 


HE great care exercised in all phases of the ter- 

minal servicing of passenger equipment at the 
California avenue (Chicago) coach yard of the Chi- 
cago & North Western was fully described in a paper 
presented by A. W. Berger, assistant district master 
car builder of this road, at the November meeting of 
the Chicago Car Foremen’s Association. Among the 
details touched upon in this paper was the cleaning of 
water tanks and the precautions taken to assure that 
all operations involved in the cleaning and filling of 
these tanks should be conducted under the most sani- 
tary conditions. 

The water tanks are rinsed thoroughly with clean 
water once a day, being removed from the cars and 
cleaned by steaming at least once a week. For the 
latter operation, the steam table shown in one of the 
illustrations is used. This table, divided into two small 
and one large section to accommodate various sizes 
of tanks, is equipped with three small pipes, extending 
vertically upward from the base and located so as to 
blow steam directly into the water tanks when the latter 
are placed over the pipes in an inverted position. Fol- 
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lowing a steaming operation for about five minutes 
with a pressure of 7 to 10 lb., the steam is turned off 
and, by operating the proper valves, water is delivered 
at city pressure through the same pipes, thoroughly 
flushing out the tanks. 

While only one tank is illustrated, three water tanks 
of various sizes can be cleaned simultaneously on this 
steam table. The water pipe and hose at the right of 
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Water hose equipped with special disc to prevent the nozzle 
from touching the ground in case of accidental dropping 


the illustration are not used in connection with the 
steaming of water tanks, but simply furnish a con- 
venient supply of water for other purposes. 

Ice and water men are equipped with the necessary 
facilities to handle their work efficiently and in a sani- 
tary manner. The second illustration shows the type 
of water hoze and nozzle used in filling water tanks 
and overhead water systems on cars. The circular disc 
is designed to keep the nozzle off the ground where it 
might become contaminated with dirt and possibly 
germs. This nozzle and disc, made of aluminum, are 
so proportioned that, if dropped, the nozzle end, being 
lighter, tips up. In this manner, any possibility of the 


Steam table with capacity for steaming and flushing out 
three water tanks simultaneously 
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nozzle end of the water hose accidentally touching the 
ground or car floor is avoided. ; Bip 

Referring again to the first illustration, at the left-will 
be seen one of two acid barrels which are provided with 
padlocked covers to avoid tampering with the mixture 
and consequent danger of using excessively strong 
cleaning solutions on the car exteriors. These barrels 
are filled every morning by one man who, alone, is re- 
sponsible for seeing that they contain an adequate sup- 
ply of cleaning mixture, comprising 20 Ib. of oxalic 
acid to 50 gal. of water. This solution is drawn off 
as required by the car cleaners through the pipe and 
valve near the bottom of the barrel. 


Telescoping 
Air Jack 


TELESCOPING air jack, developed especially 

for the quick and safe applications of couplers and 

draft gears, has been developed at the Milwaukee (Ws. ) 
freight-car shops of the Chicago, Milwaukee, St. Paul 
& Pacific, the illustration being shown through the cour- 
tesy of the Milwaukee magazine. This jack consists pri- 
marily of an air cylinder mounted on a three-wheel 
truck, the design of which is clearly illustrated. The 
bore of the brake cylinder has been fitted with a steel 
cylinder which carries a smaller auxiliary piston and 
plunger. When air pressure is applied, a telescoping 
action results and the piston head has almost double the 
travel which could be obtained otherwise. In fact, a 
total height of 47 in. from the ground can be reached. 
When used for the application of couplers or draft 
gears, air pressure is released through the release valve 
and ell and the piston head drops to its lowest position. 
The coupler or draft gear is then placed on the support- 
ing brackets and the truck moved to the proper position 
beneath the car. Application of air pressure then lifts 
the coupler or draft gear into its final position with a 
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Telescoping air jack for the application of couplers and 
draft gears 
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single lift and without the time and more or less danger 
involved in the use of blocking. Air jacks for the appli- 
cation of draft gears are no novelty, but usually, at least 
two lifts are required, whereas the device, illustrated, 
does the job in a single operation. 


` 


Making Carriage 
Bolts Easy To Remove 


By Frank Bentley 


j common carriage bolt used extensively in as- 
sembling wood work is an excellent device. How- 
ever getting it out after a period of time with as little 
damage to the wood as possible is not always easy. When 
the wood is a bit old, it gives way and does not hold the 
square under the head. This renders it not so easy to 
get the nuts off the other end. The nuts are often 


A small notch filed in the head of a carriage bolt facilitates 
its removal later on 


located where they cannot be burned off or easily split 
off. Splitting them off does not do the hole or wood 
any good. To prevent all this trouble, file a V in the 
head as shown before putting in one of the bolts. When 
necessary to remove the nut some time later and the 
head turns, drive a small nail down through the nick 
and into the wood at the side of the bolt. A nut has 
to be very tight to overcome the resistance of the nail. 
This is a very handy precaution which takes but little 
time. 


Double-Deck Loading 
Of Wheel Cars 


HE double-deck loading of flat cars and gondolas 
in the movement of assembled car wheels and 
axles is not a new development, and yet, this practice is 
far less generally followed than would be justified by the 
resultant savings and advantages, which may be sum- 
marized as a reduction of at least 50 per cent, in load- 
ing time, equipment tied up in this service, switching 
and transportation expense, not to mention the saving 
in blocking material, reduced possibility of journal 
damaged and increased safety in loading a properly-de- 
signed car. 
Experiments with double-deck wheel loading have 
been conducted on the Chicago, Milwaukee, St. Paul & 
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Side view of Milwaukee 50-ton flat car equipped with steel I-beams cut out for double-deck wheel loading 


Pacific for some time, one of the first cars for this 
special service being equipped with permanent wooden 
cradles similar to those illustrated on page 32 of the 
January Railway Mechanical Engineer. Some difficulty 
was experienced with the wood cradles splitting on this 
particular car, however, and an alternate design, using 
steel construction throughout, was developed, as shown 
in the illustrations accompanying this article, 

This new design comprises essentially the application 
of four second-hand 20-in. I-beams, the full length of a 
50-ton flat car from which the decking has been re- 
moved and a three-board running board applied down 
the middle of the car. Rigid application of the I-beams 
to the car structure is secured by riveting them to split 
20-in. I-beams. Alternate staggered openings in the 
horizontal webs of the I-beams are cut with the acety- 
lene torch. These are 61% in. wide by 29 in. long, or 
just large enough to accommodate 33-in. wheels, which 
constitute by far the great majority of car wheels 
shipped. These staggered openings permit the loading 
of 21 pairs of mounted car wheels in the lower tier or 
deck, positively positioned so that there is just room 
for the car journals to extend between two adjacent 
wheels without any possibility of coming in contact with 


the wheels. In loading, each pair of wheels can be 
dropped in place by the locomotive or other crane with- 
out particular care in spotting, and with the assurance 
that the journals will not be damaged. Moreover, once 
in place, the wheels are positioned without further labor 
and material expense for blocking. . 

The upper deck of wheels is loaded with similar ease 
and with hardly any more care necessary to avoid dam- 
aging the journals. In addition, five or more pairs of 
wheels can be loaded longitudinally on the car, as illus- 
trated, their journals, however, being protected in the 
usual manner. This makes a total of 46 pairs of wheels 
per car. The only anchorage necessary with this type 
of double-deck wheel loading is the application of U- 
bolts to the outside pair of upper-deck wheels on each 
end of the car. When it is considered that the Mil- 
waukee sometimes ships as many as sixty cars of 
mounted wheels a month from its principal car-repair 
shop at Milwaukee, Wis., the potential savings due to 
the use of this type of equipment may be readily ap- 
preciated. 

For the most economical use of this large-capacity 
car, combination loads are often required, inasmuch as 
many car-repair points cannot take the full complement 


Details of I-beam appli- 
cation to Milwaukee 50- 


ton flat car for double- 
loading 


deck wheel 
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Top of Rail- 
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View of double-deck wheel-loaded car from above 


of wheels. In such cases, it is usually feasible to ar- 
range for partial-load deliveries, wheels required for 
the nearest points being loaded on the upper deck. A 
detailed estimate of money savings is difficult to ar- 
rive at and will not be attempted, owing to the many 
uncertain factors, such as labor and material cost of 
blocking, reclamation and re-use of blocking, variable 
switching charges, operating expense, etc. 


Wheelbarrow for 
Handling Dope 


HE wheelbarrow shown in the drawing was de- 

signed by the car department of a railroad which 
has made a considerable study of the problem of hot- 
box prevention. As is well known, many hot boxes are 
caused by water, dirt, cinders and other foreign mate- 
rial getting into the journal box which dilute the oil 
and packing and thus destroy much of their effective- 
ness. 

A considerable amount of this dirt and extraneous 
material was known to get into the packing when the 
dope was being handled from the barrels to the journal 
boxes. Previous to the time the new dope wheelbarrow 


A wheelbarrow designed to prevent dope from falling out 
and to protect the contents from rain and cinders 
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was adopted, dope was handled about the yard and ter- 
minal in ordinary dirt-type wheelbarrows. Thus, the 
dope was exposed to rain, snow and anything else that 
happened to fall into it. Frequently some of the load 
would fall to the ground and in the process of recovery 
would pick up dirt and cinders. 

The design shown is now the standard wheelbarrow 
for handling dope and is used at all points on the rail- 
road where packing of journal boxes is performed. The 
body consists of a steel drum, with a 16-in. by 2-ft. 5-in. 
opening in the side which is closed with a revolving 
cover. This protects the contents from rain and dirt. 

Directly in front of the drum container and over the 
wheel is a carrier or small platform for the dope bucket 
and packing iron. The amount of dope required for 
packing a box is removed from the drum when needed 
and placed in the bucket. The box is then packed from 
the bucket in the usual manner. 


Storage Rack 
For Triple-Valves 


STORAGE rack, located in a convenient place 
near the center of the car repair track will enable 
the air-brake repairmen to obtain triple valves more 
quickly than by going to the storehouse or air-brake 
shop every time one is needed. A receptacle, located 


along side of the storage rack, should be provided for 


A triple-valve storage rack located on the repair track 


the disposal of triple valves removed from cars and in 
need of cleaning or repairing. 

The size of the rack depends on the volume of work 
performed at the repair track. It can be so constructed 
that the various types of triple valves are segregated on 
shelves and the shelves can be stencilled to indicate the 
type so that material men can keep them properly sorted. 

The supports are made from 34-in. round iron so lo- 
cated as to permit the triple valves to rest in an upright 
position. 

Stock should be replenished early each morning and 
if portable crane or truck service is available a supply 
of repaired valves can be returned from the air-brake 
shop or storehouse when the previous day’s defective 
valves are delivered for cleaning or shipping. 
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Back Shop and Enginehouse 


Flanging Injecter 
Steam Pipes 


Many’ railroads are experiencing more or less dif- 
ficulty with non-uniform hand methods of flang- 
ing the large copper pipes which supply steam to in- 
jectors. The generally-approved practice is to extend 
the copper pipe the required amount through a closely- 


fitting tailpiece, over which a flange is formed which ` 


makes a steam-tight joint when drawn up against the 
injector or cab turret by means of a large ring nut. 
Where this flanging operation is done with a hand 
hammer, or mallet, even with a special face, repeated 
heating operations are usually required, and, in spite 
of the utmost precaution, it is difficult to avoid over- 
heating the tailpiece, distorting or cracking it, and re- 
ducing the cross-section of the copper pipe where it fits 
over the tailpiece, with consequent possibility of crack- 
ing and failure. With a non-uniform flange thickness 
occasioned by hand methods, not only is the possibility 
of failure increased, but difficulty also is sometimes ex- 
perienced in making the joint steam-tight. Moreover, 
tests have shown that repeated heating appreciably re- 


Section of Finished Flanged Pipe, 
with Tail Piece ready for Brazing 


Ist. Flaring Operation, sta Starfed 
Pa with pipe through die %3 32 


lubricaté tightly for 
free working 


Method of flanging a copper injector steam pipe cold with 
the assurance of securing a reliable mechanical joint 


duces the tensile strength of the original material in the 
copper pipe, itself. 

Among other roads, the Illinois Central has been ex- 
perimenting for a number of months in an effort to 
overcome these difficulties and produce a more uniform- 
ly reliable and safe injector steam-pipe joint with less 
expenditure of time and labor. The special die and 
forming tools, illustrated, have been developed, thor- 
oughly tested and shown to produce a satisfactory 
flange, formed cold, and at a minimum cost. These tools 
are now being manufactured at a central tool-room for 
distribution to various shop and enginehouse points on 
the Illinois Central in order to assure uniformly satis- 
factory handling of this important detail of locomotive 
maintenance work. 

The general method of operation in forming a flange 
with these tools is as follows: Referring to the general 
drawing, the copper pipe is supported in the two halves 
of a die rigidly clamped in vise jaws, with the nut and 
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tail-piece drawn back out of the way so as to clear the 
jaws. The copper pipe is extended through the dies 
13/32 in. for the first flaring operation, which is per- 
formed by one end of a forming tool, held in a No. 60 
or No. 80 air hammer. The working face of the form- 
ing tool is lightly lubricated for the best results. The 
forming tool is reversed for the second flaring operation, 
and a second forming tool provides two additional 
operations. 

The flanging of the copper pipe is, therefore, com- 


Forming Die 
Material C.V.or 
Tool Steel 
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Details of die and forming tools for flanging 234-in. copper 
injector steam pipes 
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pleted in four operations by using two ends or working 
surfaces on each of two forming tools. : 

After the flange is formed, the tailpiece is slipped 
in place and brazed with due precautions against over- 
heating the copper pipe, the tailpiece or the spelter, 
which fills the counterbore. Burned borax is used for 
cleaning and the spelter is fine grain, about No. 20 mesh. 
Care is exercised not to build up the spelter on the pipe 
above the tailpiece. This entire operation can be per- 
formed in less than half the time required by hand 
methods and a far more uniform, safe job is assured. 

Referring to the detail drawing, the construction of 
the die and forming tools will be observed. The die is 
a 3-in. block made of carbon vanadium, or tool steel, 
7 in. square, machined to the shape shown, and sawed 
in two on the center line. Dowel holes are drilled be- 
fore sawing in order to assure proper alinement, these 
dowels fitting freely in one half and being a tight fit in 
the other half. Spacing liners of approximately 1/32 
in. in thickness for clearance are inserted before boring 
and finishing the pipe and flange contour. While seat 
A is highly polished to facilitate the flanging operation, 
the bored surface B is left slightly rough in order to 
assure the best gripping of the pipe. 

The forming tools, made of carbon vanadium, or tool 
steel, hardened, are machined with the working surfaces 
AA of the shapes indicated and highly polished to as- 
sure the best results. In using these tools, the operator 
can tell by the feeling of the air hammer when each 
operation has been carried far enough, and will exercise 
care against overworking the material. This is par- 
ticularly essential on the final flaring operation when 
there may be some temptation to hold the air hammer 
and forming tool against the flange too long. The dies 
and forming tools are made in 2'4-in. and 234-in. sizes. 


Tire-Handling 
Clamps 


By H. E. Tracy 


TE: handling of driving-wheel tires is greatly fa- 
cilitated by the use of the clamps shown in the 
drawings. The use of a chain around the rim section, 
with consequent damage to the wheel-fit, and unsafe 
rope slings is eliminated. 

_ The clamp shown in Fig. 1 is used for handling tires 
in a vertical position, as when placing into, or removing 
from, the wheel lathe. The clamp is lowered into posi- 
tion and hooked over the shoulder of the tire section, as 
shown. The slack in the crane chain is taken up, which 
secures the tire in the clamp. A safety wedge, which is 
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Fig. 1—Clamp for handling tires in 
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secured to the back portion by a fire-door chain of suit- 
able length, is dropped into place. 

The clamp shown in Fig. 2 is used for handling tires 
in a horizontal position, as when placing on, or removing 
from, the table of a boring mill. Two links made of 
3%-in. stock are secured to each clamp for lifting with 
a three-chain crane sling. 

The clamps are lowered into position, as shown, and 
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View Showing Clamp in Use 


Fig. 2—Clamp for handling tires in a horizontal position 


when the slack in the crane chain is taken up, the angle 
shaped part of the clamp bears on the wheel-fit of the 
tire and the hooked portion engages the flange, thus 
automatically clamping the tire. 


Tinner Beosts 
Shop Efficiency 


By J. M. Brophy* 


AFETY, speed and economy have been the results 

of a new idea in the rolling of stove pipe developed 
at the Burnside shops of the Illinois Central, Chicago. 
In the fall of the year, there is a demand for several 
thousand lengths of various sizes of stove pipe to be 
made for use over the system. The stove pipe is manu- 
factured at Burnside shops and, in order to get this 
work, it is necessary for the shop to compete with out- 
side manufacturers on the price. This we have been 
able to do by improving our machinery, which has 
speeded up the production. 

The old-fashioned way of rolling stove pipe by turn- 
ing a crank on the rolls over a period of eight hours was 
a tiresome task. This method has been discontinued by 
the application of a No. 2 air motor to the left side of 
the roller. Efficiency and production increased, but we 
found that while the mechanic was able to feed the rolls 


* General foreman, Burnside shops. The present article is an abstract 
of one printed in the January Illinois Central Magazine. 
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Stove pipe rolling machine which produces 700 pipes an hour 


with the material as fast as they were going, he could 
not remove the pipe after it had been rolled and keep 
up with the speed of the rolls. If he tried it, it was at 
the risk of cutting his hand on the sharp edges of the 
pipe. Then Theodore Schultz, tinner, designed a safety 
guard which he attached above the upper roller. It 
throws the pipe off the upper roller as soon as it is 
released and at the same time forms a shield so that the 
other end of the pipe will not be caught in one of the 
other rolls before it has cleared the machine. 

The safety guard is made of 14-gage iron, 5 in. by 
36 in., the length of the roller, and is curved to a radius 
of about 7 in. The guard has a bracket on each end 
and is secured to the bench so that the front edge of the 
guard rests directly on the top of the upper roller. The 
brackets are so arranged that the back edge of the 
guard will be 2 in. higher than its front edge. By ar- 
ranging the guard in this manner, the stove pipe is 
thrown out of the roller automatically without the aid 
of a man’s hands. 

The power roller is on a bench about 30 in. wide and 


View showing details of sheet metal safety guard 
applied to top roll 
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30 in. high. In front of the roller, or at the edge of the 
bench, is placed a sheet-iron slide so that when the stove 
pipes are rolled they drop out of the roller and roll 
down the slide for the next operation. In improving 
the method in this manner, a man can roll 700 stove 
pipes per hour without any strain or effort. Under the 
old method of rolling by hand, 100 stove pipes per hour 
was the average rolled at this shop. 


Maintaining 
Rail-Motor Cars 


By E. O. Whitfield 


HOWN in the three illustrations are testing devices 
considered essential to the maintenance of rail 
motor cars and a fixture for alining engine crankshafts. 
Referring to Fig. 1, the array of equipment, gages, etc., 
are for testing vacuum systems, carburetors, oil pumps, 
tachometers, oil-pressure gages, vacuum gages, vacuum 
pumps and similar equipment. In installing this testing 
equipment, actual operating conditions were simulated 
as closely as possible; such as height of lift, speed, etc. 


Fig. 1—Test bench for testing vacuum systems, 
gages and pumps 


Power is provided by a variable-speed electric motor 
which can be operated from 200 to 1,800 r.p.m. 

The various gages and devices shown in Fig. 1 are 
as follows: A, instruction board; B, vacuum tank in- 
ner chamber; C, mercury column calibrated in inches 
of lift; D, master tachometer; E, tachometer to be 
tested; F, oil-pressure gage; G and H, vacuum gages ; 
I, carburetor on stand; J, oil pumps; K, variable speed 
motor; L, oil reservoir; AM, water column for indicat- 
ing air leaks in vacuum tanks; N, vacuum pump, and O, 
fuel reservoir. 

The lift of fuel from the reservoir O to the tank B 
is equivalent to the lift on a rail-motor car. The 
mercury column C is calibrated in inches of lift and is 
used for testing vacuum tanks and gages, G and H. 
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Fig. 2—Engine being tested for oil tightness 


The tachometers D and E are driven from a counter- 
shaft connected to the motor through the same type of 
gearing as that used on a car. The master tachometer 
D is used to test the tachometer E which has been re- 
moved from a car going through the shop. 

The vacuum and oil pumps N and J are operated 
from the motor through countershaft and bevel-gear 
drives. The lift and pipe conditions similar to those 
encountered in actual operation are observed during the 
pump tests. Conditions of oil viscosity, comparable to 
actual operation and running temperatures, are observed 
and necessary adjustments made. The carburetor / 
is supplied with gas from a drip tank at vacuum pres- 
sures. The chamber B is used for testing float level 
and the tightness of float valves. The water column M 
consists of a glass tube to afford observation of air bub- 
bles which indicate leaks in the vacuum system. 

Instructions relative to the use of this equipment are 


Fig. 3—Crankshaft being tested for alinement 


shown on the chart 4. All of the apparatus on this 
bench is set up to simulate actual operating conditions 
as far as possible and is designed to leave nothing to 
guesswork. 

Fig. 2 shows an engine being subjected to an oil test 
io make sure that the main and rod bearings and piping 
are tight and are properly fitted. The reservoir is filled 
with five gallons of Polar Ice oil. Air pressure at 90 Ib. 
is then turned into the tank. This pressure is then re- 
duced to 60 1b., at which the by-pass valve is set. The 
oil is then fed to the engine at operating pressure. The 
crankshaft is slowly revolved to reveal any inaccuracies 
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of alinement or defects in the bearings. The engine is 
mounted on a portable revolving stand and the oil is 
caught in the drip pan shown. This test shows up oil 
leaks at a time when they can be easily corrected. 

Fig. 3 shows a crankshaft mounted on V-blocks to 
be tested for alinement. Referring to the illustration, 
A is a Universal indicator; B is the crankshaft, and C 
the test stand. The latter is made from a scrap lathe 
bed, on which the V-blocks are mounted. The indica- 
tor is attached to the stand and applied as shown. This 
illustrates the accuracy which must be observed to make 
effective repairs to internal-combustion equipment. 


Peining Guide Wings 
Of Poppet-Valve Feathers 


By E. G. Jones 


HE clamp box shown in one of the drawings was 

designed for the purpose of obtaining some suit- 
able device with which the guide wings of a pop-valve 
feather can be expanded neatly and safely. The old 
method of expanding these guide wings according to 
the recommended practice suggested by one of the 
manufacturers produces the desired results, but these re- 
sults are not always a neat piece of workmanship and 
many workmen have experienced pinched and bruised 
fingers during this process. It is necessary to expand 
the guide wings before machining a pop-valve feather 


Place Jet here 
and peinout 
the wings 


Pop Valve Feather- 


This type Feather has 
6 wings, nofe position 
of sefscrew 


When the Feather has 
4 wings, theset screw 
clamps against the 
surface of the wing 


View Showing 
Clamp Box Held 
in Bench Vise 


Clamp box for holding pop-valve feathers while peining 
out their wings 


for reclamation, as these wings wear considerably. To 
maintain a clean working pop valve certain standards 
must be maintained, such as a neat fit between the guide 
wings and the body of the pop valve, thus the need 
for expanding the guide wings and machining a neat 
fit. 

The feathers of the pop valves have either four or 
six guide wings. The clamp box is designed for both 
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types of feathers. The dimensions given here are 
for 3-in. pop valves only, but this style of clamp box 
can be adapted for other sizes by making other boxes 
with suitable dimensions. 

The drawing shows a six-wing feather placed in the 
clamp box. The clamp screw clamps the feather to 
the box by bearing against the wing-guide body be- 
tween the guide webs. When a four-wing feather is 
placed in the box the clamp screw will set against the 
surface of the wing guide and the feather will be 
clamped to the box as shown. The two wing guides, 
which are now in a horizontal position and resting on 
the top of the clamp box, can be expanded by striking 
a set, shown in the drawing, which is placed on top of 
the wing guide web. The feather is unclamped from 
the box, by turning the set screw, revolved and clamped 
again until all of the wing guides have been expanded. 
The feather is now ready for machining. 

The clamp box is made of mild steel and a piece of 
y4-in. by 1%-in. flat iron is used as a set-screw bracket. 
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Set and clamp showing the arrangement of set screws 


It is screwed to the box body by three 3%-in. by l-in. 
cap screws and placed so that it can be caught in the 
jaws of a bench vise. A 34-in. by 2-in. thumb set screw 
is used as a clamp screw. The expanding set tool is 
made of tool steel and has a round expanding end as 
shown. 


Helping the 
' Crane Truck 


TE: crane type of truck has had the job of carrying 
out rubbish and scrap from the shop since its use 


An inclined runway helps the crane unload containers 
into high-side cars 
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was first introduced in railroad shops because it can 
pick up the scrap or rubbish containers and carry them 
outside to the disposal point and dump the containers 
into cars without any unnecessary handling. Some- 
times, however, the particular location of the side track 
where scrap or rubbish cars are switched to the shop 
yard is such that some crane trucks, especially those 
with the shorter booms, have difficulty in clearing the 
high sides of cars. That this difficulty may be easily 
overcome is shown in the illustration where an ingenious 
foreman has merely built an inclined runway up to the 
car side with enough elevation at the high end to enable 
the crane truck to clear the car side with its load. 


Light Jib Crane 
For Punch Press 


HOWN in the illustration is a light jib crane which 

has proven useful, and in many instances saved the 
time of a helper, in the operation of the small punch 
press. The mast of the crane, made of 2%4-in. pipe, is 
secured to the press by stirrup straps of %4-in. by 3-in. 
steel. The end of the pipe fits over a l-in. by 2-in. ver- 
tical stud, which is bolted to the top of the machine. 


estas 


A jib crane of light construction is a useful facility for the 
operator of a small punch press 


The top end of the mast, is pivoted in a channel-iron 
section secured to the roof structure. 

The arm is secured to the mast by means of a tee. It 
is turned up at the outer end, and a section of l-in. 
angle iron is welded along the top of the arm to serve 
as a track for the trolley wheel. The outer end of the 
sis is braced to the top of the mast by a light iron 
rod. 

The trolley pulley is made of three circular discs of 
steel, welded together. The two outer discs are made 
slightly larger in diameter than the middle disc to form 
the flanges of the wheel. The trolley wheel is carried 
on the vertical leg of the angle. The trolley-wheel 
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stirrup 1s of %4-in. by 2-in. bar with an eye bolt at the 
lower end. Secured to this eye bolt, is a %4-in. by 1%4- 
in. bar 3 ft. long, which is punched with holes its entire 
length. An S hook is provided which can be inserted 
in any one of these holes to suit the height of the work, 
as shown in the illustration. 


For Use 
Instead of a Vise 


N the shop or enginehouse work bench one of the 
handiest of all tools is the vise. So adaptable is 


it to a variety of uses that many men overstep the line 
and use it for purposes that it was never intended for. 
Almost anyone can recall the appearance of a vise that 


A short length of rail on a work bench makes a better 
anvil than a vise 


has been used as an anvil by some mechanic or helper 
who should know better until the edges of the jaws 
have become so battered that they hardly serve the pur- 
pose for which they were originally intended. In one 
railroad shop the general foreman has had short lengths 
of rail fastened to work benches with instructions to 
use them as an anvil and save the vise for better uses. 


Jacking Frame for 
Straightening Axles 


HE frame shown in the illustration is used in the 
forge shop of a western road for straightening car 
axles. The base is made from a scrap locomotive main 
tod. The legs are of 1%-in. by 6-in. bar iron. The 
axle is mounted on two sections of 1!4-in, pulley shaft- 
ing, the ends of which have been turned down to spindle 
points to fit the countersink in each end of the axle. 
These spindles are supported in two brackets located as 
shown at each end of the base. The brackets are 16 in. 
high and are made of %-in. by 6-in. steel. The spindles 
are 18-in. long and are machined square at the outside 
end to take the crank handle. A collar is used to hold 
one spindle shaft in its bracket, while the opposite spin- 
dle shaft is threaded to screw into a large nut which is 
welded to the bracket. Screwing the threaded spindle 
shaft in the nut tightens the spindle points in the cen- 
oo of the axle similar to the usual scheme used on a 
athe. 

Part of the base of the screw jack used is notched to 
fit the main rod as shown. The jack can be moved 
along the rod to any point desired under the axle. Bends 
are located by holding a soapstone pencil against the 
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Frame for straightening axles in the forge shop 


axle. The pencil is held on one of two rests made from 
light bar, clamped to the base by two long bolts as 
shown. Loosening the nuts on the clamp bolts permits 
moving the pencil rests along the axle as desired. The 
axle is rotated by the crank on the spindle shaft which 
is not threaded. 


PacirFic 4-6-2.—The stcam locomotive is, when all is said that 
can be said for other devices, about the most dramatic expres- 
sion of hand and mind co-operation. It is a magnificent piece 
of craftsmanship. It is the noblest of articulated tools. It fills 
the whole demand of the imagination as a thing to ride on 
across the country. A horse is a great and mysterious thing 
and Job did not overdraw the picture of him, his neck clothed 
with thunder, pawing in the valley, the glory of his nostrils ter- 
rible. But this beast which stands here in the rain-streaked 
night on its 4-6-2 chassis, weighing 360,000 lb., this amazing 
simulacrum of life, breathing gently with its duplex air pumps, 
humming slightly at the safety valve, gleaming faintly on its 
polished sinews, a huge demonic figure condensed from the 
darkness, a djinni of the Arabian Nights tied to a string of 14 
cars which it is prepared to drag in a furious rush to New 
Haven en route to New York and Washington—this beast, 1 
say, is the most expressive symbol of the courage and crafts- 
manship of man since the clipper-ship era.—Atlantic Monthly. 


* * * 


A scrap air tank with holes cut in the top and with welded 
partitions is useful for storing bolts, nuts and 
washers on the erecting floor 
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NEW DEVICES 


Yale Midget Series 
Electric Trucks 


The Yale & Towne Manufacturing 
Company, Philadelphia, Pa., has developed 
a complete line, of midget trucks, known 
as the “KM Series.” The illustration 
shows a model KM3L, 3,000-Ib. capacity 
low lift truck. Other models include the 
3,000-lb. high lift, and 4,000-Ib. capacity 
low and high lift trucks having six wheel 
steer, a high- and low-platform load car- 
rying type, as well as midget high lift 
fork trucks. 

The light weight of these midget trucks 
with their capacity ratings of 3,000 to 
4,000 1b., adapts them to operation where 
floors or elevator capacities are limited, 
or where operating space is restricted— 
requiring the truck to negotiate narrow 
aisles and congested areas. The overall 


Yale & Towne Model KM3L, 3,000-lb. 
capacity low-lift truck 


width of these trucks is 29 in. and the 
overall length of the high- and low-lift 
trucks, with a standard load platform 
42 in. long and with the operator's plat- 
form folded up, is approximately 80 in. 

Double reduction, drop-forged alloy- 
steel spur gears are used in the main 
drive unit—while elevating platforms are 
raised and lowered by two independent 
roller chains and sprockets driven by a 
triple reduction of drop-forged alloy- 
steel spur gears. 

The Yale main drive controller as used 
in these trucks has four speeds in either 
direction. The controller interlocks with 
the driving brake, requiring the oper- 
ator to return the controller handle to 
neutral after releasing the brake, before 
the power can again be turned on. 

The controller on the high- and low-lift 
trucks is so arranged that the operator 
can stop or start the load platform at 
any desired height. Top and bottom 
limit stops automatically cut off the 
power and apply the brake when the plat- 
form reaches the maximum position in 
either direction. The automatic features 
which have been incorporated into the con- 
struction of the Yale & Towne “KM 
Series,” trucks have been designed to fa- 
cilitate easy and safe handling. 
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Ring-Valve 
Chipping Hammer 
The Chicago Pneumatic Tool Company, 


New York, has recently introduced a line 
of ring valve chipping hammers in the 


A ring-valve hammer without valve case 
or dowel pins 


construction of which only five major 
parts are involved. A most important fea- 
ture of construction is the valve which is 
a simple band ring placed over the end 
of the cylinder and having only 1/64 in. 
to 1/32 in. movement, depending on the 
size of the hammer. This construction 
permits the complete elimination of the 


unique type of work-table guide-way con- 
struction makes it possible to traverse the 
table with very little effort. Moving the 
work head or footstock, changing wheels, 
raising or lowering the wheel head, ap- 
plying the various attachments and all 
such operations may be accomplished with 
ease and quickly. 

The bed of the new Landis machine is 
of box type construction. A water reser- 
voir is cast integral with it, making it a 
comparatively simple matter to apply a 
wet grinding attachment when desired. 
Two of the electric motors are mounted 
entirely within the bed while the third, 
the work-head motor, is mounted on the 
work head itself. Three separate snap 
switches are mounted at the left-hand 
end of the bed. 

The traverse motor is mounted within 
the bed at the right. Three traverse 
speeds are secured merely by the shifting 
of a flat leather belt. With this method 
of motor mounting the motor is protected 
from dirt and moisture while, at the same 
time, it may be used to drive the water 
pump when the wet grinding attachment 
is supplied. The grinding wheel is driven 
by a motor mounted on the lower end of 


The parts of the ring-valve hammer 


valve case and dowel pins. Another fea- 
ture is the use of a new locking device 
which automatically tightens the handle 
without the use of slots, bolts or lock 
washers. These hammers are made in five 
different sizes varying in weight from 11 
to 13% Ib. 

One of the illustrations shows the ma- 
jor parts of the hammer. From left to 
right the parts are: the metal guard; the 
cylinder; the ring valve; the piston, the 
walls of which are perfectly straight, not 
grooved and, at the extreme right of the 
illustration, the handle. 


Landis Tool and 
Cutter Grinder 


The Landis Machine Company, Waynes- 
boro, Pa., has recently brought out a new 
tool-room grinder known as the Type B 
having a capacity of 12 in. by 32 in. 

The controls of this machine have been 
carefully grouped and located for the 
convenience of the operator. Certain of 
these controls are dual and are located 
both at the front of the machine and to 
the rear at the left, thus enabling the op- 
erator to stand in either of these positions 
and sharpen cutters with equal ease. A 
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the column. This motor too is protected 
from dirt and moisture. The reversing 
of the two-step motor pulley will give a 
second grinding-wheel speed. Regardless 
of the position of the wheel head, the 


Landis Type B 12-in. by 32-in. tool- 
room grinder 


driving belt never runs in a twist, a fea- 
ture which prolongs the life of the belt. 

Duplex type preloaded wheel spindle 
ball bearings are used. The wheel head 
may be swiveled 90 deg. in either direc- 
tion. A grinding wheel as large in diame- 
ter as 8 in. is supplied with standard 
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equipment. The work head may be swiv- 
eled in either a vertical or horizontal plane 
or may be used for dead spindle or live 
spindle grinding. The work head motor 
is mounted on a slotted plate making it 
an easy matter to maintain proper tension 
on the drive. 

The machine is offered with plain equip- 
ment or with universal equipment. In ad- 
dition, certain special equipment may be 
had. For example, a multi-speed work 
head and suitable footstock may be se- 
cured instead of the standard heads. Six 
work speeds are available with this heav- 
ier head but only a constant speed motor 
is used. A sturdy surface grinding head 
may be purchased extra when a large 
amount of surface-grinding work is to be 
performed 

The weight of the plain machine, with- 
out electrical equipment, is 2,325 1b., the 
universal machine weighing 2,525 Ib. with- 
out electrical equipment. 


Ingersoll-Rand 
Electric Portable Hoist 


The Ingersoll-Rand Company, 11 
Broadway, New York, has added to its 
line of portabie hoists a non-reversible, 
single-drum electric hoist. It is mod- 
eled after the company’s “Utility” 
hoists, except that it uses an electric 
motor and friction clutch instead of an 
air motor and a jaw clutch. 

The new hoist is suitable for all sin- 
gle cable work within its capacity such 
as hoisting timbers, tools, and pipe and 
for hauling and spotting cars. It is 
made in two sizes. No. 107 is of 7% 
hp. and rated at 2,000 lb. pull at 125 
it. per minute. It has drum capacity 
for 400 ft. of %-in. or 700 ft. of 34-in. 
cable. No. 107L is of like power, but 
has drum capacity for 800 ft. of %-in. 
or 1,400 ft. of 34-in. cable. No. 110 has 
a 10-hp. motor and is rated at 2,000 
pounds pull at 165 ft. per min. The 
drum capacity is the same as for the 
No. 107. No. 110L has the same power 
as the No. 110 and the same drum capac- 
ity as the No. 107L. 

These hoists have smooth control and 
graduation of speed. They have a selt- 


energizing brake for stopping and hold- 
ing the load and an automatic safety 
drum lock tor added safety when han- 
dling suspended loads. Moving parts 
are protected by dustproof construction. 
Bases are drilled and grooved for either 
column mounting or bolting to a flat 
surface. Either a.c. or d.c. motors can 
be furnished. 


Brown & Sharpe 
Gages 


The Brown & Sharpe Manufacturing 
Company, Providence, R. I., has recently 
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The lateral gage, No. 727 B facilitates 
determining clearances in places not read- 
ily accessible, as lateral motion between 
hubs and journal boxes, between cross- 
heads and guides, between wheel hubs and 
the main rod and in many similar places. 
The tapered blades, inserted between the 
parts, give the dimension at the point of 
contact. One blade measures from % in. 
to 3¢ in. by thirty-seconds and the other 
from 5/16 in. to 1 in. by sixteenths. The 
graduations are 1⁄ in. or more apart so 
that smaller fractions of an inch can be 
estimated. The wide end measures 1% in. 
All of the measuring surfaces are ground 
and the gage, shown in the illustration 
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B. & S. lateral gage (above) and A. R. A. journal length gage (below) 


developed two gages for railroad use 
known as the journal length gage, No. 
727 A and the lateral gage No. 727 B. 
The No. 727 A is designed for checking 
the lengths of journals to determine 
whether or not they have reached the 
condemning limit. The gage is so con- 
structed that it may be extended to the 
full authorized maximum length of 125% 
in. as recommended by the American 
Railway Association. 


Ingersoll-Rand single-drum electric portable hoist 
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at the top, is cadmium plated and rust 
proof. 


Landis Hydraulic 
Universal Grinder 


The Landis Tool Company, Waynes- 
boro, Pa., has recently brought out a new 
hydraulic universal grinder for lighter 
production jobs of a grear variety and 
for tool room work. An outstanding fea- 
ture is the hydraulic table traversal which 
gives a range of table speeds from 6 in. 
to 144 in. per min. All of the mechan- 
isms are easily accessible either for in- 
spection or readjustment. The bed is of 
sturdy box type construetion. The water 
reservoir is integral with it while the base 
in front forms a reservoir for the oil used 
by the hydraulic traversing system. 

The work carriage traverses on a flat 
guide and a V guide with one vertical 
side. Alinement is thereby easily main- 
tained. The size of the guides and their 
spacing is more than ample. Guide-way 
lubrication is of the flood type, filtered 
oil being used, and is supplied by the 
same pump which furnishes pressure for 
the hydraulic system. 

The grinding wheel head is supported 
by .a slide having a V and a flat guide 
with, chilled surfaces. Steel-back babbitt- 
wheel spindle bearings are used. The 
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grinding-wheel spindle is driven at the 
right-hand end through a flat belt from 
an especially balanced motor mounted on 
top of the wheel base casting, at the rear. 
Control of the motor is from the front 
of the bed through the medium of a push 
button. Standard equipment includes 
both a 10 in. and 12 in. diam. wheel. 
The wheel head may be swiveled on its 
slide thus permitting the wheel to be set 


Front view of the Landis hydraulic 
universal grinder 


at various angles without influencing. the 
direction of the feeding movement. These 
units are also mounted on a lower swivel 
which can be turned so as to feed the 
wheel in different directions. 

The hydraulic system consists of a twin- 
cylinder type table traversing mechanism 
and a Tuthill internal-geared oil pump. 
Because of the use of twin cylinders (one 
for movement in one direction, the other 
for movement in the reverse direction) 
the volume of oil in them is constant re- 
gardless of the direction of the traversal. 
The control valve is located at the front 
of the machine where it governs the flow 
of oil from the end of one cylinder into 
the corresponding end of the other. Re- 
versal takes place through the medium of 
a piston type valve. A constant speed 
motor drives the oi] pump. Both the 
motor and the pump are attached at the 
rear of the bed, the motor being coupled 
to the water pump shaft by means of a 
flexible coupling. The water pump shaft 
extends entirely through the pump where 
it is again coupled to the oil pump shaft. 
Such an arrangement makes for sim- 
plicity as it eliminates the use of pulleys, 
belts, chains and sprockets. 

A plain wheel feed is considered stand- 
ard. Final movement is transmitted 
through a pinion and rack with a worm 
and worm gear arrangement at the rear of 
the feed-up arm. Back lash is taken up 
by a long -ompression spring located be- 
neath the base and quite accessible. It 
is operated by a small piston at the rear 
of the automatic feed up hand wheel and 
functions at each reversal of the table. 
The design is such that it may be made to 
operate at one end or the other individ- 
ually or at both ends. 

A simple adjustment makes it possible 
to have the feeding in movement take 
place either just before or during re- 
versal. 

The headstock is driven by an individ- 
ual constant speed motor which is con- 
trolled through a limit switch by the stop 
and start lever. A flat leather belt trans- 


82 


mits the power from the motor to a jack 
shaft at the front of the base. From the 
jack shaft power is transmitted to the 
face plate also by means of a flat leather 
belt. Six work speeds are available by 
changing the pulleys and belts at the 
left-hand end of the head. The spindle 
may be made either live or dead and the 
nose of it is designed to receive chucks, 
face plates and such equipment. The base 
of the head is graduated and may be 
swiveled ninety degrees for face grind- 
ing. 

A ball bearing type internal fixture 
is mounted on the front of the wheel 
head being driven by a flexible canvas 
belt from a pulley attached to the regu- 
lar wheel spindle driving pulley on the 
motor. 

A hand reversing switch reverses 
the direction of the motor rotation for 
internal grinding. 

The net weight of the machine, without 
electric motors but with all standard 
equipment, is 3,890 lb. All of the motors 
are of the constant speed type, the work 
drive being 4% hp., the pump drive 34 hp. 
and the wheel spindle drive 11⁄4 hp. The 
floor space required by the machine is 


5 ft. 4 in. by 8 ft. 0 in. 


Thor Rotary 
Pneumatic Wrench 


A pneumatic wrench of the rotary 
type, that develops more power at a 
higher rate of speed, has been designed 
by the Independent Pneumatic Tool 
Company, 600 West Jackson boulevard, 
Chicago. Its uses in railroad shops, 
boiler shops, and machine shops, in put- 
ting on and removing a wide range of 
nuts, are numerous. It will remove 1% 
in. cylinder-head nuts and all flexible 
staybolt caps. 

An auxiliary handle of the swivel type 
is provided for the operator’s assistant 


New Purox 
Regulators 


The Linde Air Products Company, 30 
East Forty-second street, New York, has 
recently introduced an entire series of 
new and improved Purox oxygen and 
acetylene regulators superseding its form- 
er line of Purox Metal Master type of 
regulators. All Purox welding or cutting 
outfits now include these new regulators 


Purox No. 34 acetylene regulator 


where formerly Metal Master regulators 
were supplied as part of the regulator 
equipment. 

The new Purox series comprises six 
regulators, designated as No. 33 and 34 
for acetylene; No. 13, 14, 23 and 24 for 
oxygen. All regulators in this series have 
the same general external appearance. 
They are of all-metal construction. The 
required volumes of oxygen and acetylene 
essential for maintaining a neutral flame 
at the blowpipe tip are delivered to the 
welding or cutting blowpipe at uniform 
pressure. 


Thor No. 288 rotary pneumatic wrench 


where the wrench is to be used in close 
quarters. Where space is unlimited, in- 
stead of the spade handle, the No. 288 
wrench can be equipped with a right- 
angle head with lug, providing for an 
extension dead handle in line with the 
throttle handle. 

The Thor 288 wrench is non-reversi- 
ble and has a speed of 160 r.p.m. The 
length overall is 41% in.; weight is 
48 lb. The spindle offset, referring to 
the illustration, is 2% in. and the length 
of the spindle is 934 in. 
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One of the outstanding design features 
of these regulators is an accurate self- 
alining valve of the nozzle and yoke type, 
insuring sensitive action and freedom 
from leakage. The type of construction 
eliminates any need of disturbing the 
diaphragm, bonnet, pressure adjusting 
screw, or pressure adjusting spring when 
replacing a worn valve seat. Access to 
the interior of the regulator is gained 
by removing a plug in the rear of the 

(Turn to next left-hand page) 
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GATHON STEELS are ready., 


igher pressures and higher stresses feature the new 


locomotives. Up, up, up! go steam pressures, bringing heavier responsibilities 
to all locomotive material. 


But Agathon Steels are ready to meet the new requirements. 


For years, metallurgists of Republic Steel Corporation have been aware of 


the trend in equipment design and have been developing suitable Agathon 
Steels for the new conditions. 


Whether it be springs, rods, axles, motion work pins, tubes or staybolts, 


Toncan Iron Boiler Tubes, Pipe, Plates, Rivets, Staybolts, 
Tender Plates and Firebox Sheets e Sheets and 
Strip for special railroad purposes » Agathon Alloy 
Steels for Locomotive Parts e Agathon Engine Bolt 
Steel © Nitralloy » Agathon Iron for pins and 
bushings e Agathon Staybolt Iron » Culverts 
Climax Steel Staybolts e Upson Bolts and Nuts 
Track Material e Maney Guard Rail Assemblies 
Enduro Stainless Steel for dining car equipment, for 
refrigeration cars and for firebox sheets «Agathon 
Nickel Forging Steel (20-27 Carbon) 


Republic Steel Corporation has carefully worked out a material specifically to 


meet the conditions of modern railroading. 
A material that will be stronger and last longer. 


Wherever you use iron or steel, consult Republic Steel Corporation for 
better materials. 


CENTRAL ALLOY DIVISION 


REPUBLIC STEEL 


CORPQRATION 


Massillon, Ohio 


body. The seats are made of a material 
not easily marred, scratched or damaged 
by foreign particles that might find their 
way into the inside of the regulator. 

The diaphragms are made of a special 
corrosion-resisting alloy. A rupturing 
disc safety release on the oxygen regu- 
lator provides protection to the diaphragm 
should an abnormal pressure occur. The 
operation of replacing the diaphragm is 
quite simple. The cap bolts are merely 
removed and the diaphragm and yoke 
lifted out. No special tools are required 
for this job. 

Gages for the new regulators are of 
heavy construction in order to withstand 
the rough usage of field work. The cases 
are polished brass with beveled plate 
glass crystals. The working pressure 
gages are two in. and the cylinder pres- 
sure gages are constructed 2% in. in 
diameter. 

In accordance with the standard color 
specification for oxy-acetylene equip- 
ment, oxygen regulators are painted 
green and acetylene regulators red. 


Precooler for 
Passenger Cars 


A precooler for cooling the inside air 
of passenger cars while standing at ter- 
minals has been developed for the Metro- 
politan Ice Company, Boston, Mass., by 
the R. B. Engineering Corporation, 75 
West street, New York. This precooler 
is designed with large refrigerating ca- 
pacity with the object of lowering the 
temperature of a large quantity of air in 
a short time. It has a nominal capacity 
of 15 tons. The cooling effect is obtained 
by means of a water spray over the ice in 
the bunker. The cooling water is then 
circulated through radiators, similar to 
those commonly used in automobile con- 
struction. 

A fan blower circulates air through 
the radiators and thence through an open- 
ing in the top of the precooler which is 
connected to an open window of the car 
by means of a portable duct. Power is 
furnished by a 1% hp., 110-volt, a.c. mo- 
tor. The fan blower is of the Sirocco 
type with shallow vanes. The water is 
circulated by means of a 1-hp. centrifu- 
gal pump. 


Overarm Type 
Die-Making Machine 


The Oliver Instrument Company, Adri- 
an, Mich., has redesigned its pedestal type 
die-making machine, known as Model P-4, 
which eliminates the hold-down brackets, 
fingers and file rollers which were re- 
quired with previous models. The model 
shown is a motor-belt-driven type, ar- 


Oliver Mcdel P-4 die-making machine 


ranged for floor mounting and is equipped 
with V-belt pulley drive permitting five 
speeds. 

This model is really a duplex machine, 
since it has special arrangements for hold- 
ing light or heavy files and saws. Clamps 
are provided, attached directly to the 
reciprocating rams, which hold the heavy 
parallel files. These clamps also hold ad- 
justable clamps for the smaller files and 
saws. These clamps are brought forward 


Passenger-car precooler 
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to simplify the process of inserting files 
and saws and they can also be adjusted 
vertically to permit the use of the shortest 
file or saw possible necessary to suit the 
thickness of the work to be completed on 
the machine. 

The table of the new model is of heavy 
construction, rigidly supported on two 
brackets and tilts in four directions. The 
working surface is accurately ground and 
finished, 

The overarm is used for both filing and 
sawing, the upper end of the file or saw 
being clamped to the ram, which recipro- 
cates in ample and rigid bearings, or in 
the adjustable clamp referred to above. 
The upper ram is actuated through a 
bell-crank lever and two heavy coil 
springs which provide proper uniform 
tension on the saw. The overarm may be 
swung away from the file to remove the 
die for inspection and brought back to the 
same position instantly when filing is to 
be resumed. It is not necessary to remove 
the file or loosen it in the lower clamp 
to inspect the die. Hold-down fingers 
are attached directly to the overarm and 
the working surface of the table is en- 
tirely clear. 

A saw magazine attached to the under 
side of the pan, which does not recipro- 
cate, carries saw coils of various lengths 
which can be quickly adjusted for sawing 
out dies. 

The P-4 model has a capacity for saw- 
ing tool steel up to 2 in. thick and will 
be found sufficiently large to meet the 
requireménts of most shops. If desired, 
this machine can be furnished with vari- 
able stroke and mechanical feed. The 
features added to increase the ease of 
handling this machine include a screw- 
feed sawing attachment. It is rapid and 
accurate on both filing and sawing and 
saw breakage has been practically elimi- 
nated. 

This model can be furnished for motor- 
belt drive or belt drive. This machine, 
shown in the illustration, weighs approxi- 
mately 400 lb. and is driven by a one-half 
horsepower electric motor. 


Tools for Fitting 
Superheater-Unit Joints 


Elesco superheater units are attached 
to the superheater header by means of 
clamped metal-to-metal ball joints. Each 
unit end is machine-finished to form a 
true spherical surface which makes a line 
contact at the center of the 45-degree 
conical seat in the header. Extreme care 
is taken in manufacturing to obtain the 
correct contour of the ball ends of the 
superheater units and also the seats in the 
header. 


The Superheater Company, New York, 
manufacturers of the Elesco superheater, 
has developed a set of tools for main- 
taining the accuracy of these joints which 
have demonstrated their practicability. 
These consist of four simple tools: unit 
ball-end grinding tool, unit ball-end fac- 
ing tool with cutter, grinding tool for the 
unit seats in the header, and 45-degree 


(Continued on next left-hand page) 
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> With Obsolete Power 
You BLOCK the Road 
>To Increased Earnings 


@ Only thru increased efficiency can you travel 
‘the road to increased earnings. 


This rules out obsolete motive power. 


business recovers so that it will not be neces- 
sary to return obsolete power to service. 


Be ready with Super-Power Locomotives when See | 
For economy, every ton of freight should be, | 
| 


hauled by a modern locomotive. 


LIMA LOCOMOTIVE WORKS, incorporated 


ia ay LIMA è OHIO SSeS 


reamer for truing up the unit seats in the 
header. 

The recess in the ball-end grinding tool 
which fits over the unit ball-end is a true 
sphere in form and maintains the exact 
contour given to the ball ends in their 


Unit ball-end grinding tool 


manufacture. The flexible aloxite cloth 
which does the actual grinding is held in 
place by the metal strips on either side 
of the tool. It cannot turn or come out 
while in use, and is easily renewed when 
worn. 


unit ball-end facing tool with 
the cutter applied 


The unit ball-end facing tool is also 
extremely simple in construction, and, 
like the grinding tool, the bearing surface 
is of the correct contour. The cutter is 
adjustable and easily renewable. It is im- 
portant that no more metal be removed 
than is absolutely necessary to true up 
the ball end. After the facing tool has 
been used, the grinding tool should always 


* 


be used to give a perfectly smooth sur- 
face. 

The grinding tool for the unit seats 
in the header is small and compact, and 
is provided with a ball-and-socket joint 
which enables the mechanic to grind the 
corner header seats without difficulty. It 
is shaped to a 45-degree angle and it is a 
very simple matter to cut the aloxite cloth 
to fit the grinding tool. This cloth is 
held in place on the tool by a nut which 


s &— 


Grinding tool for unit seats in the 
header 


holds it securely and prevents it from 
turning on the tool. 
The 45-deg. reamer for truing up the 


These tools are all small in size, and 
are provided with a standard Morse taper 
shank of the correct size to fit a small air 
motor. When superheater units come 
from the factory, the ball ends make a 
true. steamtight joint with the header. 
By using these four tools very little effort 
will be required to maintain the joints in 
a standard condition. 


Light Weight 
Electric Hammer 


An electric hammer, weighing only 
9 1b., is now being manufactured by the 
United States Electrical Tool Com- 
pany, Cincinnati, Ohio. The light 
weight is made possible by operating 
the hammer through a flexible shaft at- 
tachment connected with any half-inch 
electric drill. In addition to the de- 
crease in weight for a hammer of this 
capacity it is claimed that the flexible 
shaft prolongs the life of the tool by 
absorbing the destructive jarring other- 


The 45-deg. reamer for unit seats in the header 


unit seats in the header is also provided 
with a ball-and-socket joint similar to 
the grinding tool for reaching the corner 
header seats. After this reamer has been 
used and the seat properly trued up, it 
should be followed by the grinding tool 
to obtain a smooth surface. 


* 


Tank locomotive used in heavy suburban service on the New Zealand 
Government Railways 
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wise imposed on the power unit. 
This hammer strikes 4,000 blows a 
minute. The hammer member is made 


a ee 


A 9-lb. hammer which strikes 4,000 
blows a minute 


of the finest Swedish steel. Ball and 
roller bearings are used throughout 1n 
the construction of this hammer, The 
hammer and flexible-shaft connection are 
shown in the illustration. 


(Turn to next left-hand page) 
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The Locomotive Booster 


g 
DARD iz "ly mi De ro these 
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INCREASES THE MILES BETWEEN SHOPPINGS 
OF THE LOCOMOTIVE 


@ On roads where power is maintained in the best possible 
condition, it is found that the correct shopping mileage will vary 
according to the power transmitted thru the drivers. The locomotive 
with the least power thru the drivers attains the greatest economical 
mileage between shoppings of the locomotive. Booster designed 
engines giving power equivalent to non-Booster engines will 


require less power thru the drivers and at the slower speeds. This 


reduction in wear and tear results in greater mileage between 


AB ’ 


THE FRANKLIN 
SLEEVE JOINT 


Does not become rigid 
ment expense for a given amount of work. under pressure 


FRANKLIN RAILWAY SUPPLY ¢O., Inc. 


NEW YORK CHICAGO MONTREAL 


shoppings for the Booster equipped locomotive. Increased mileage 


between shoppings means greater utilization and reduced invest- 


Among the 


Clubs and Associations 


Car ForEMEN’s ASSOCIATION OF OMAHA, 
Councit BLurrs & SOUTH OMAHA INTER- 
CHANGE.—The changes in the A.R.A. 
rules will be discussed at the meeting 
of the Car Foremen’s Association ot 
Omaha which will be held at 2 p. m. on 
February 11 at Omaha, Neb. 


NortHuwest CAR MEN’s ASSOCIATION.— 
The members of the Northwest Car 
Men’s Association will discuss the A.R. 
A. rules at their meeting at 8 p.m. on 
February 15 at the Minnesota Transfer 
Y. M. C. A. Gymnasium building, St. 
Paul, Minn. 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLUB.—At 10 am. on March 17 at 
the Ansley Hotel, Atlanta, Ga., the mem- 
bers of the Southern and Southwestern 
Railway Club will be addressed by Geo. 
V. Williamson of the International Cor- 
respondence Schools, Scranton, Pa., on 
the subject of The Counterbalancing of 
Locomotives. 


EASTERN CAR FOREMEN’S ASSOCIATION. 
—“Correct Wheel Shop Practice” is the 
title of a paper to be presented by Wesley 
Dunbar, division car foreman of the 
Delaware & Hudson, at the February 26 
meeting of the Eastern Car Foremen’s 
Association which will be held at 8 p.m. 
at the Engineering Societies building, 29 
West Thirty-Ninth street, New York. 


Paciric RarLway Cius.—A. L. Dobbs, 
assistant supervisor of air brakes, Atchi- 
son, Topeka & Santa Fe, and C. D. Stew- 
art, district engineer, Westinghouse Air 
Brake Company, will speak on The Air 
Brake at the meeting of the Pacific Rail- 
way Club which will be held on Thursday, 
February 11, at 7:30 p.m. in the rooms of 
the Transportation Club, Palace Hotel, 
San Francisco, Cal. An open discussion 
from the floor will follow a formal dis- 
cussion on air brakes and train handling. 


CenTRAL RaiLway CLUB oF BuFFALO.— 
The February 11 meeting of the Central 
Railway Club of Buffalo will be General 
Electric Night. The meeting will be at 
8 p.m. in the ballroom of the Hotel Stat- 
ler, Buffalo, N. Y., and will be under the 
direction of Walter J. Hedley, sales engi- 
neer, General Electric Company of New 
York. W. A. Gluesing, general engineer- 
ing laboratory, General Electric Com- 
pany, will explain “Adventures in Sci- 
ence,” with demonstrations of laboratory 
apparatus to illustrate his remarks. W. 
S. H. Hamilton, assistant electrical engi- 
neer of the New York Central, will pre- 
sent a discussion of “Three Power Oil 
Electric Battery Locomotives on the New 
York Central,” illustrated by “stills” and 
motion pictures. The meeting of the club 
to be held on March 10 will be under 
the auspices of the Baltimore & Ohio. 
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Western Rattway Cius.—The West- 
ern Railway Club will hold its next meet- 
ing, known as “Family Night,” Monday 
evening, February 15, at the Hotel Sher- 
man, Chicago. Following a “Dutch-treat” 
dinner at 6:00 p.m. sharp in the Bal 
Tabarin room, to which all members and 
guests of the club, as well as their fami- 
lies, are invited, the principal meeting 
at 8:00 p.m. will be addressed by Dr. 
Phillips Thomas, research engineer of the 
Westinghouse Electric & Manufacturing 
Co., on the subject “Electricity at Work 
and at Play.” Many outstanding, but 
little understood, accomplishments in the 
modern electrical field will be explained 
and demonstrated with special apparatus 
in a clear and non-technical manner. The 
program will be of interest to members 
and guests of the club, and also to their 
families who are cordially invited to 
attend. 


Club Papers 


The New Interchange Rules 


Car ForEMEN’s ASSOCIATION OF CHI- 
cAco.—Meeting held Monday evening, 
January 18, at the Auditorium hotel, 
Chicago. Subject, “Discussion of the New 
A.R.A. Rules.” § Changes in the new 
Interchange rules were considered un- 
der the leadership of J. E. Mehan, as- 
sistant to superintendent car depart- 
ment, Chicago, Milwaukee, St. Paul & 
Pacific, the discussion proceeding as 
far as Rule 17. A large part of the dis- 
cussion centered around Rule 4, Sec- 
tion J, the consensus being that this 
section, as now worded, should make 
for important economies in car inter- 
change practice. It is anticipated that 
under the present rule far less delay will 


From the R. F. & P. Bulletin 


The only class of man not interested in 
the prosperity of the railroads—and 
he still rides them! 


be experienced in handling defective 
cars in interchange as, in the absence 
of complete carding of defects, it win 
no longer be necessary to switch cars to 
the repair track as a matter of protec- 
tion. 


The Future of the Railways 


WESTERN RAILWAY CLuB.—Meeting 
held Monday evening, January 18, at 
the Hotel Sherman, Chicago. Subject 
“The Future of the Railways,” pre- 
sented by Samuel O. Dunn, editor of 
the Railway Age and chairman of the 
Simmons-Boardman Publishing Com- 


pany. § That the field of federal rail- 
way regulation has been constantly 
broadened until the railways of the 


United States are now in practical ef- 
fect being operated under two sets of 
managements was the principal theme 
of Mr. Dunn, who said: J “The Inter- 
state Commerce Commission is no 
longer merely a regulating body. It is 
exercising more and more of the power 
and performing more and more of the 
functions that are perogatives of man- 
agement in other industries; and pro- 
posals are now being made for even in- 
creasing its present great authority. 
Most of the people of this country pro- 
fess to fear the results of government 
management of the railways and sav 
that we must spare no effort to avoid 
it. They overlook the fact that we al- 
ready have a very large measure of gov- 
ernment management; and the question 
as to whether the railroad problem can 
be solved is largely the question as to 
whether any industry can be success- 
fully conducted under two manage- 
ments, and if not, as to which manage- 
ment shall give way. { “The solution 
of the great problem of reviving the art 
of railroad transportation will never be 
found until we find a way to stop some- 
thing that has been going on for 25 
years—that is, the decline in the per- 
centage of return earned on railroad in- 
vestment in every period of prosperity 
as compared with the return earned in 
the last preceding period of prosperity, 
and the decline in the percentage of 
return earned on investment in every 
period of depression as compared with 
the last preceding period of depression. 
q “It is beyond question that investors 
furnished to the railway companies the 
capital invested during the last 11 years 
relying upon the assurance given in the 
Transportation act that they would be 
allowed to earn a fair return. They ac- 
tually earned not the 534 per cent, but, 
during the entire period, an average of 
only 4.33 per cent on the commission’s 
own basis of valuation, or $315,000,000 a 
year less than the commission held they 


(Continued on next left-hand page) 
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Revenue Earners 


It takes Modern Locomotives to make money these days! 


THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA 


needed and were entitled to. Conse- 
quently, investors have lost faith in 
railroad securities, the credit of the rail- 
road industry has been largely de- 
stroyed, and it cannot be re-established 
and development of the art of railroad 
transportation revived without the most 
substantial evidence that the railways 
will be allowed to earn larger returns in 
the future. “In view of all the facts, 
it seems to me that what must be done 
to assure the future of the raibways is 
not seriously debatable. There must be 
a continuance of efforts by manufactur- 
ers to develop and improve equipment, 
materials and supplies, and of railway 
officers to effect every practicable im- 
provement and economy in service. 
There must be what Commissioner 
Eastman has described as ‘a greater de- 
gree of co-operation on the part of rail- 
road managements’. There must be a 
withdrawal of subsidies from competing 
means of transportation and application 
of comparable regulation to all carriers 
in order that there may be established 
equality of opportunity between them 
in competing for all traffic. There 
must also, however, be revolutionary 
changes in our federal regulation of 
railways, and to this end either the pol- 
icy heretofore followed by the commis- 
sion must be changed or its power must 
be reduced. f “In ‘its regulation of 
rates and in many other ways, the com- 
mission has actually become the man- 
ager of the railways of the United 
States. It not only determines the gen- 
eral level of rates, but the extent to 
which distance, and especially the legal 
provision regarding rates for long and 
short hauls, can be disregarded to meet 
the competition of coastwise steamships 
and carriers by highway and inland 
v'ateryway. As long as these other car- 
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The “Daylight”—de luxe coach train of 
the Southern Pacific 
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riers are free to make their rates as 
they please, the railways cannot meet 
their competition for traffic with rates 
that are established more and more on 
a distance basis and are constantly be- 
coming more inflexible. The commis- 
sion’s policy has been not only to make 
the general level of rates too low, but 
also so to regulate them as to prevent 
the railways from meeting competition, 
and it has needlessly curtailed railway 
earnings in both ways. If the commis- 
sion is to continue to exercise so much 
of the power of management of the 
railways, then it must assume the re- 
sponsibility for its part in the manage- 
ment, and be held responsible for the 
results.” 


Directory 


The foilowing list gives names of secretaries, 
dates of next or regular meetings and places of 
marron of mechanical associations and railroad 
clubs 
Arr-BrakE_ Association.—T. L. Burton, Room 

(3005 Grand Central Terminal building, New 

ork. 

Atitrep RarLway SuprLY Assoctation.—F. W. 
Venton, Crane Company, Chicago. 

American RarLway Association.—Division_V. 
—Mecuanica.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EguipMEnT PAINTING SEC- 
tion.—V. R. Hawthorne, Chicago. 

Diviston VI.—PuRcHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New LS ae 

Diviston I. — Sarety Section. — J. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Drviston.— 

Buch, Seventeenth and H. streets, 
Washington, D 

AMERICAN RatLway Toot Foremen’s ASSOCIA- 
tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 3 

RarLroap Division.—Paul D. Mallay, chief 
engineer, transportation cepartmeat, Johns- 
Manville Corporation, 292 adison avenue, 
New York. 

MacuHine_ SHor Practice Division. — 
Carlos de Zafra, care of A. S. M. E., 29 
West Thirty-ninth street, New York. 

Matertacs Hanpiinc Diviston.—M. W. 
Housed Alve zE ergun Company, 1440 Broad- 


wa 
Med AND “Gas Power Diviston.—L. H. 
Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 
Fuets Driviston.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 

American Society ror Steet Treatinc.—W. 
Ho Eiseman, 7016 Euclid avenue, Cleveland, 

hio. 

AMERICAN SOCIETY FOR TESTING 
C. L. Warwick, 1315 Spruce street, 
delphia, Pa. 

AMERICAN WELDING 
Kal » 29 West 


ork. 

ASSOCIATION or Raittway ELECTRICAL Eicingras 
—Joseph A. Andrucetti, C. & N. Room 
411, & N. W. Station, Chicago, Yi 

Canavan Rattway CLUB.—C. Crook, 2276 

Wilson avenue, Montreal, se Ss Regular 

meetings, second Monday of each month ex- 

cept in June, Mi and August at Windsor 

Hotel, Montreal, Oae: 

DEPARTMENT OFFICERS ASSOCIATION. —A. S 

Sternberg, master car builder, Belt Railway 

of Chicago. 

Car ForeMen’s Assoctation or Cuicaco.—G. K. 

Oliver, 2514 West Fifty-Fifth street, Chi- 

cago. Regular meetings, second Monday in 

each month except June, July and August, 

Auditorium Hotel, Chicago, Il 

ForeMen’s CLuB or Los ANGELES.—J. W 

Krause, 608 South Main street, Los Angeles, 

Cal. Mectings second Monday of each month 

except July, August and September, in the 

pacing Electric Club building, Los Angeles, 
al 

Car FOREMEN’S AssociaTION OF Omana, Council 
Bluffs and South Omaha_Interchange.—Geo. 
prie ler, car foreman, Chicago, Burlington 

Bumy Sixteenth avenue and Sixth 
ket Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Car ForEMEN’s Association oF St. Lours.—Jos. 
F. Brady. 4036 Scanlon Place, St. Louis. 
J1. Regular meeting first Tuesday in each 
month, except July and August, at Amer- 
ican Hotel Annex, St. Louis, Mo. 


Railway Mechanical Engineer 


MATERIALS.— 
Phila- 


Sociery.—Miss M. M. 
Thirty-ninth street, New 


Centra, RarLway CLuB or Burrato.—T. J. 
O'Donnell, executive secietary, Room 1817, 
Hotel Statler, Buffalo, N. Y. Regular ee 
ing, second Thursday each month, cept 

une, July and August, at Hotel Statler. 1 Buf- 
alo 

Cincinnati Rartway Cius.—D. R. Boyd, 2920 


Utopia Place, Hyde Park, Cincinnati, Reg- 
ular meeting, ‘second Tuesd ay, February, 
May, September and November. 

Creveranp Raitway CLusB.—F. B. Frere 


14416 Alder r avenne Cleveland, Ohio. 
ing second Monday each month, except J cae. 
hs y and August, at the Auditorium, Brother- 
ood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

Kastern Car Foremen’s AssociaTion.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, . Regular meetings fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS, Car INSPECTION AssocraTIon.—P. 

Pursian, 823 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month at Hotel Severin, Indianap- 
olis, at 7 p.m. Noon-day luncheon 12:15 p.m. 
for Executive Committee and men interested 
in the car department. 

INTERNATIONAL RAILROAD MASTER BLACKSMITH'S 
AssociaTIOn.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RatLway FUEL ASSOCIATION.— 

. T. Winkless, Room 707, LaSalle Street 
Station, Chicago. 

INTERNATIONAL RAILWAY GENERAL ForEMEN’S 
AssocraTION.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 

Master BOILERMAKERS’ ASSOCIATION. — A. 
Stiglmeier, secretary, 29 Parkwood street. 
Albany, N. Y. 

Master Car BUILDERS’ AND Supervisors’ Asso- 
craTion.—See Car Department Officers Asso- 
ciation. 

National Sarety Councit—Steam RAILROAD 
Section.—W. A. Booth, Canadian National, 
Montreal, Que. William Penn and Fort Pitt 
Hotels, Pittsburgh, Pa. 


New_ Encuanp Rattroap Crus.—W. E. Cade, 
r., 683 Atlantic avenue, Boston, Mass. 


egular meeting, second Tuesday in each 
month, excepting June, July. August and 
September. Copley-Plaza Hotel, Boston. 


New Yorx Rarrroap CLus.—Douglas I. McKay, 
executive secretary, 26 Cortlandt street. New 
York. Meetings third Friday in each month, 
except June, July and August, at 29 West 
Thirty-ninth street, New York. 

NortHwest Car  Men’s Assoctation.—E. N. 
Myers, chief interchange inspector, Minnesota 
Transfer Railway, St. Paul, Minn. Meet- 
ing third Monday each month, except June. 
IERA Y. and Pear cae at Minnesota Transfer 

ymnasium building, St. Paul. 

PaciFIc ete Crus.—W, S. Wollner, P. O. 

Ox 75, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Puesto Car Men’s Assocration.—I. F. Whar- 

ton, chief clerk, Interchange Bureau, Pueblo, 
olo. 


RarLway Business Association. — Frank W. 


Noxon, 2124 Woodward building, Washing- 

on, & 

Raruway Car Men’s CLuB oF PEORIA AND 
Roberts, R. F. D. 5, Peoria, 


Pexin.—C. L. 
lll. 


Rattway CLuB or PittssurcH.—J. D. Conway, 
1841 Oliver building Pittsburgh, Pa. Reg- 
ular meeting fourth ursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 


Rattway Fire _ Prorection Association.—R. R. 
Hackett. Baltimore & Ohio, Baltimore, Md. 


RAILWAY SUPPLY MANUFACTURERS’ ASSOCIATION. 
=J. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Associatión. 


St. Louvis Rartway Cius.—B. W. Frauenthal, 
M. P. O. Drawer 24, St. Louis, Mo. Reg- 
ular meetings, second Friday in each month, 
except June, July and August. 

SOUTHERN AND SOUTHWESTERN RarLwaYy CLUB.— 
A. T. Miller, P. O, Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, July, September and November. 
Annual meeting third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

SurrLY Men’s Assocration. — E. H. Hancock. 
treasurer, Louisville Varnish Company, 
Louisville, Ky. Meets with Equipment 
Painting, Section, Mechanical Division Amer- 
ican Railway Association. 

Toronto Rattway Cius.—J. A. Murphy, Box 8, 
Terminal “A,” Toronto, Ont. Meetings 
third Monday of each month, except June, 
July and August. 

TRAVELING ENGINEERS’ ASSOCIATION. 
Thompson, 1177 East Ninety-eight 
Cleveland, Ohio. 

Western Rattway Crius.—J. H. Nash, 343 
South Dearborn street, Chicago. Regular 
meetings, third Monday in each month. 
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Domestic Orders Reported During January, 1932 


Passenger Cars 


Name of Company Number Type Builder 
h ` Ordered 
Reading: Company- ecrcaarioadsaa nE 28 Multiple-unit 
coaches | Bethlehem Steel Co. 
Z Multiple-unit pas- 
senger and bag- 
gage Bethlehem Steel Co. 
Total, for month 9. 655.3.4.5.05082 nesses ses 30 
Freight Cars 
Name of Company Number Type Builder 
t ? Ordered 
Northern Pacihes sreda agaaa aa 150 Hopper Pressed Steel Car Co. 
North American Car Corp............0.005 9 Tank American Car & Fdy. Co. 
Total. for month: sic arna eos 159 


PASSENGER TRAINS on the Long Island 
Railroad, for the year 1931, made a 
record of 99.8 per cent on time; and in 
March, April, June and October the 
record was 99.9. This, say the officers 
of the road, may be safely claimed as a 
world’s record, the number of trains 
operated being regularly between 25,000 
and 30,000 a month. 

DurinG February and March as in Jan- 
uary, the principal shops of the Canadian 
National will operate on a five-day week 
for three weeks of each month, com- 
mencing with the first Monday of every 
month. The personnel concerned number 
about 10,000 men. Previous to the begin- 
ning of this year the shops had been on a 
36-hour week and the new time ar- 
rangement of forty hours per week for 
three weeks each month brings about 
a reduction of approximately four days 
per month in working time. 


Cars and Locomotives Awaiting 
Repairs 


Crass I RAILROADS on January 1 had 
6,990 locomotives in need of classified 
repairs, or 13 per cent of the number on 
line, according to reports filed by the 
carriers with the Car Service Division 
of the American Railway Association. 
The roads also on January 1 had 10,982 
serviceable locomotives in storage, com- 
pared with 10,290 on December 15. 

There were also 187,666 freight cars 


Typical station and track construction at Elbow A 
Beach, one of the many less important points 
where nassing sidings and instrument boxes for 
control of traffic in adjacent sections are not 


provided. 
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in need of repairs, or 8.7 per cent of the 
number on line. This was a decrease of 
6,734 cars below the number in need of 
repair on December 15, at which time 
there were 194,400 or 8.9 per cent. Freight 
cars in need of heavy repairs on January 
1 totaled 141,333 or 6.5 per cent, while 
freight cars in need of light repairs totaled 
46,333 or 2.2 per cent. 


The Bermuda Railway 


Facep with the problem of providing 
some means of mechanical transport for 
a resident population of 32,000, plus large 
numbers of tourists, but unwilling to lift 
the legal ban in existence since 1908 on 
automotive highway vehicles, the govern- 
ment of the British crown colony of Ber- 
muda authorized, a few years ago, the 
construction of a railway. Although orig- 
inal plans contemplated completion of the 
project during the spring of 1928 at a 
cost of about $2,000,000, Bermuda Trac- 
tion, Ltd. (now the Bermuda Railways 
Investment Co., Ltd.), organized under 
the terms of the Bermuda Railway Act 


construction view, 


showing 

progress on a cut through the 

coral rock which is the principal 

geological formation of the Ber- 
muda Islands. 


Railway Mechanical Engineer 


to build the new line, found considerable 
difficulty in obtaining necessary land at 
reasonable prices, with the result that 
actual construction was long delayed and 
total cost materially increased. These dif- 
ficulties being finally overcome with 
government assistance, the western sec- 
tion of the line, from Hamilton to Somer- 
set, was formally opened to traffic on 
October 31, 1931, at which time the east- 
ern branch was also near completion. 

As built under contract by Balfour, 
Beatty & Co., Ltd., the new 22-mile rail- 
way serves the entire length of the main 
islands, from Hamilton, the centrally- 
located capital, west to the British naval 
base at Somerset, 11 miles, and east to 
St. George, also 11 miles. The single 
track is of standard 4-ft. 8'4-in. gage, and 
is laid with 6714-lb. rail on timber cross- 
ties. 

All traffic is to be handled by rail motor 
cars; six for passengers and two for 
freight, together with an equal number of 
trailers for each class of service having 
been supplied by the Drewry Car Co., 
Ltd. Each passenger motor car, weighing 
20 tons, accommodates 16 first- and 206 
second-class passengers on reversible up- 
holstered or wooden seats, while the trail- 
ers, all first-class, weigh 14 tons and seat 
40 passengers in individual arm chairs. 
The cars are mounted on steel under- 
frames carried on four-wheel trucks, those 
bearing the power “units being inter- 
changeable so that during overhauls a 
spare stand-by unit may be substituted, 
making it unnecessary to withdraw the 
coach from service. Parsons 6-cylinder 
434-in. by 6-in. engines, with a continuous 
rating of 120 hp. at 1,650 r.p.m., supply 
the motive power, which is applied to the 
trucks by a straight-line transmission ; 


_ while the Wilson-Drewry epicyclic pre- 


selective gear box, giving five speeds both 
forward and reverse, is used for the first 
time in railway service. This gear, which 
has shown about 99 per cent test effici- 
ency makes it possible to reduce the pneu- 
matically-operated control to its simplest 
form and to provide automatic engage- 
ment of gears at a constant rate under all 
conditions. Electric lighting, electric self- 
starters and air and hand brakes are also 
standard. 

Shops equipped to make either running 
repairs or complete overhauls of all roll- 
ing stock are located at Hamilton. 

(Turn to second left-hand page) 


One of the Drewry rail motor cars for passen- 
er service, 
icycles and horse-drawn carriages were Ber- 

muda’s only means of transportation before the 


with first-class trailer attached. 


construction of the railway. 
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ON THE TIMKEN LOCOMOTIVE 


HEN Timken specified the forgings for 

this noteworthy locomotive it de- 

manded the best of everything. And 
why not? Timken had more at stake than the 
money invested in this locomotive. Timken 
_ wanted to prove a new principle of design of 
far reaching importance. The 
success of the entire enterprise 
depended on reliable locomo- 
tive performance. It had to be 


good. Nothing was left to 
chance. 
Alco axles, side rods, crank 


pins and piston rods were se- 
' lected—because they have 
demonstrated their worth on 
thousands and thousands of locomotives. Their 
strength, uniformity and durability was a vital 
factor in the locomotive’s splendid performance 
on its first 100,000 miles of service. 


American Locomotive Company 


30 Church Street 


Alco Forgings are precision built, not only pre- 
cise in every dimension, but precise in every 
phase of manufacture. Each billet is first in- 
spected for physical soundness and correct 
chemical properties. The forging and heat 
treating temperature is fixed by the laboratory 
and assured by pyrometer control. The 1,000- 
ton forging press presses the forgings from the 
heated billets, working the steel thoroughly, 
thereby producing stronger forgings of finer 
texture. The forgings are again heat-treated 
to get the best in grain refinement, ductility 
and tensile strength. 


When you purchase Alco Forgings you get 
quality all ways—always in design, materials 
and workmanship. There is no compromise 
between what is merely acceptable and what 
is the be&t obtainable. 


New York N.Y. 


Supply Trade Notes 


Marx C. Bates, a director of the Ryan 
Car Company, Chicago, has been elected 
vice-president. 


Tue Stantey H. SMITH COMPANY has 
been appointed railroad sales agent at 
Cleveland, Ohio, for The Gardner-Den- 
ver Company, Quincy, Ill. 


Wam H. Warre, representative of 
the Browning Crane & Shovel Co., Cleve- 
land, Ohio, with headquarters at New 
York, has been appointed sales manager, 
with headquarters at Cleveland. 


= THE INDUSTRIAL BROWNHOIST CORPORA- 
tioy, Cleveland, Ohio, has moved its gen- 
eral offices to Bay City, Mich., but will 
maintain a district sales office at 4403 St; 
Clair avenue, Cleveland, Ohio. 


Henry H. TIMKEN, JR., assistant works 
manager of The Timken Roller Bearing 
Company for the past two years has been 
appointed assistant to the president of 
The Timken Steel & Tube Company, 
Canton, Ohio. 


Tue RAILROAD MATERIALS CORPORATION, 
30 Church street, New York, has been 
appointed railroad representative for the 
Electric Arc Cutting & Welding Com- 
pany, Newark, N. J. manufacturers of 
electric welding equipment and welding 
rods. 


C. A. Crort, representative in the rail- 
road division of the A. M. Byers Com- 
pany, Pittsburgh, Pa., has been ap- 
pointed resident railroad representative 
in the newly established office of the com- 
pany at 1689 Arcade building, St. Louis, 
Mo. 


J. R. C. Hintz has been appointed dis- 
trict manager, railway sales department, 
Detroit Graphite Company, with head- 
quarters at 386 Fourth avenue, New York. 
Mr. Hintz was formerly with the Detroit 
Graphite Company as railway sales repre- 
sentative and later joined Benjamin 
Moore & Company, New York, in the 
same capacity. 


Tue Hopkins Company, Chicago, has 
completed an arrangement with the 
Massey-Harris Company, Racine, Wis., 
to handle the railroad sales of the latter 
company’s general-purpose four-wheel- 
drive tractor with all railways having 
purchasing agents at Chicago, Detroit, 
Mich., Cleveland, Ohio, and Cincinnati, 
St. Louis, Mo., Omzha, Neb., Dallas, Tex., 
and Houston. 


Tue SALE of the Railroad Supply Com- 
pany, which was to have taken place on 
January 11 at Chicago, has been post- 
poned until February 8, by Federal Judge 
Garfield Charles of the district court at 
Chicago. The Railroad Supply Company 
filed a voluntary petition of bankruptcy 
on October 27, and on the same day the 
federal court appointed Fred E. Hummel 
receiver. 
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Tue Pup Carey COMPANY, Cincin- 
nati, Ohio, has made arrangements with 
the American Hair & Felt Company, 
Chicago, for the sale of its products to 
railroads and railroad equipment com- 
panies through the latter concern under 
the direction of James C. Younglove, gen- 
eral manager, transportation and govern- 
ment division, American Hair & Felt 
Company and the Dry Zero Corporation, 
with headquarters at Chicago. 


R. A. CLark now represents the Baker- 
Raulang Company, Cleveland, Ohio, in 
the New England states, with headquar- 
ters in the Park Square building, Bos- 
ton, Mass. Frank E. Witte, with head- 
quarters at 1061 Howard street, San 
Francisco, Cal. and H. S. Fuller, with 
headquarters in the Terminal Sales build- 
ing, Seattle, Wash., are now in charge of 
sales and service on the Pacific Coast. 


Wiuams, WHITE & COMPANY, Moline, 
Ill, have acquired the assets and good 
will of the Rock River Engineering 
Works, Janesville, Wis., and will con- 
tinue to manufacture its line of bending 
rolls, hydraulic straightening presses and 
hydraulic molding presses. G. H. Case, 
former owner and manager of the Rock 
River company, will be associated in the 
future with Williams, White & Co. 


James H. Drew has opened an office 
in the Midland Bank Building, Cleveland, 
Ohio, and will represent the Westing- 
house Electric & Manufacturing Com- 
pany in the sale of line material and 
rail bonds in the states of Kentucky, 
Ohio, Indiana, Illinois and Michigan. He 
will also represent other manufacturers 
of products used by steam railways, elec- 
tric railways and motor bus equipment. 


J. D. Harrison, district manager of 
the Chicago office of the Combustion 
Engineering Corporation, New York, 
from 1922 to 1929, has been reappointed 
to that position, with office in the Bank- 
ers building, Adams and Clark street, 
Chicago. Mr. Harrison succeeds Hugh 
R. Carr, who has been transferred to 


the sales department of the home office: 


at New York, as manager of stoker sales. 


Tue WELDING ENGINEERING COMPANY, 
2872 North Forty-first street, Milwaukee, 
Wis., now represents Lukenweld, Inc., 
Coatesville, Pa., a division of Lukens 
Steel Company in the state of Wiscon- 
sin, and Marvine Gorham, Jackson build- 
ing, Buffalo, N. Y. represents Luken- 
weld, Inc., in the Buffalo territory, includ- 
ing Erie county, Pa., and New York 
state from the western boundary to Utica. 


WiıLLraM E. UMSTATTD is now executive 
vice-president of the Timken Roller 
Bearing Company, Canton, Ohio. Mr. 
Umstattd has been with the Timken or- 
ganization for 13 years, during the last 
two years of which he was factory man- 
ager. 
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Cart H. Beck has been appointed east- 
ern manager of the Westinghouse Air 
Brake Company, with headquarters at 
New York, to succeed H. B. Gardner, 
deceased. Mr. Beck was graduated from 
the Pennsylvania State College in 1905 
with a B. S. degree and in 1911 received 
his M. E. degree from the same college. 
He entered the employ of the Westing- 
house Air Brake Company as a special 


Carl H. Beck 


apprentice in 1905, and after filling spe- 
cial shop and field assignments was trans- 
ferred to the St. Louis office in 1907, 
serving as steam road inspector. In 1909 
he was promoted to representative for the 
Westinghouse Traction Brake Company 
in the same city, which position he held 
until 1919 when he was made special rep- 
resentative of the Safety Car Devices 
Company, at Wilmerding, Pa. In 1920 
Mr. Beck was appointed assistant east- 
ern manager of the Westinghouse Air 
Brake Company. In July, 1927, he was 
appointed general sales manager of the 
company, with headquarters at Wilmer- 
ding. This position was temporarily dis- 
continued in May, 1931, and Mr. Beck 
returned to New York as a special rep- 
resentative. He now assumes responsi- 
bility of the eastern district with the title 
of eastern manager. 


Cot. R. H. Morse, who has been 
elected president and gencral manager 
of Fairbanks, Morse & Co., was born 
at Chicago on December 6, 1878, and in 
1895 entered the employ of Fairbanks, 
Morse & Co., the firm founded by his 
father, C. H. Morse. Here he began his 
career with the company as an apprentice 
at the Beloit factory (then known as Fair- 
banks-Morse Manufacturing Company) 
and, except during his military service, 
when he was lieutenant-colonel in the 
Signal Corps, he has been with the com- 
pany continuously since that time. In the 
36 years, he has been employed in various 
positions as salesman, department man- 
ager, branch house manager, sales man- 
ager, president of the manufacturing di- 
vision, vice-president in charge of pur- 
chases, first vice-president, vice-chairman 
of the board and now president and gen- 
eral manager. Col. Morse is also a di- 
rector of E. & T. Fairbanks & Co., the 
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aan lines, water lines, air lines, conduit and other 
pipe in railway service is continually exposed to 


atmospheric corrosion. That is to say, much of the 
deterioration of pipe used about locomotives, under 
freight and passenger cars, along the right-of-way and 
about terminals, is due to its exposure to alternate wet 
and dry conditions. 


In the case of pipe used on rolling stock, it is often 
subjected to frequently changing climatic conditions 
resulting in condensation on the metal which intensi- 
fies corrosive action. For such service, Copper-Steel 
Pipe has a distinct advantage. 


It is doubtful if there is any type of corrosion in which 
the advantages of Copper-Steel Pipe have been more 
clearly and conclusively proved than in railway service. N AT l O N A L 


In view of the longer service and economies assured, CO p p E R-$ T E E L 


the extra cost is trifling. Let us mail you Bulletin 11, 
describing NATIONAL Copper-Steel Pipe— 


The Original Copper-Steel Pipe 


NATIONAL TUBE COMPANY 


Friek Building, Pittsburgh, Pa. 
SUBSIDIARY OF UNITED STATES STEEL CORPORATION 


PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES Oit. Wert SUPPLY COMPANY 


OMPANY iy , 
) TIN PLATE COMPANY COLUMBIA STEEL COMPANY ILLINOIS STEEL COMPANY _ THE Lorain STEEL COMPANY © > 
Wire Company CYCLONE FENCE COMPANY MINNESOTA STEEL. COMPANY Tennessee COAL, [Ron & R. R COMPANY — 
ANY INT FEDERAL SHIPBUILDING AND DRY Dock COMPANY NATIONAL TUBE COMPANY UNIVERSAL ATLAS CEMENT COMPANY | 

— Columbia Steel Company, Russ Building. San Francisco, Calit. Export Distributors — United States Steel Products Company, 30 Church Street, New York, N- 


Canadian Fairbanks-Morse Co., Ltd., the 
E. & T. Fairbanks & Co., Ltd., and the 
Central Republic Bank and Trust Com- 
pany. 


A. G. BRYANT, general manager, ma- 
chinery division, Joseph T. Ryerson & 
Son, Inc., has resigned and become 
president of the newly-organized Bry- 
ant Machinery & Engineering Com- 
pany, Chicago Daily News Building, 
400 W. Madison street, Chicago. Mr. 
Bryant was identified in various ca- 
pacities with the Ryerson organization 
for 20 years and, for the past two years, 
was secretary and treasurer of the As- 
sociated Machine Tool Dealers. Bry- 
ant Machinery & Engineering Com- 
pany has been organized to serve a 
group of machinery manufacturers as 
their consolidated sales department. 
For these companies, it wilt assume the 
responsibilities of sales engineering and 
management, advertising direction and 
general distribution for all territories. 
In some localities, it will function as 
dealer in selling to the trade; in other 
districts, representation will be given 
through appointed, exclusive machine 
tool dealers. It will thus act in the dual 
capacity of local dealer in certain terri- 
tories and as general distributor, re- 
sponsible for promotion of all sales for 
the various manufacturers. The scope 
of the business embraces high-grade ma- 
chine tools, general metal-working ma- 
chinery and special equipment as re- 
quired in the various fields of industry 
and by railroads. The company will 
concentrate on the engineering and 
sales problems of a few lines such as 
multi-duty radial boring and drilling 
machines, manufactured by The Dreses 
Machine Tool Company; special-pro- 
duction and heavy-duty drills, built by 
the Green Bay Berker Machine & Tool 
Works; Kling Brothers Engineering 
Works’ high-speed friction saws (for- 
merly Ryerson) and the products of 
The Ohio Machine Tool Company, in- 
cluding standard and special railroad 
shapers, planers and horizontal boring, 
drilling and milling machines in floor, 
table and combination types. Special- 
purpose machinery and welding equip- 
ment, including electric arc, flash and 
spot welding machines and accessories, 
will also be important parts of the busi- 
ness. Others active in the manage- 
ment of the company are A. P. Schu- 
mann, formerly sales manager, machin- 
ery division, Joseph T. Ryerson & Son. 
Inc.; Ira B. Yates, formerly chief engi- 
neer, machinery division, Joseph T. Ry- 
erson & Son, Inc., and M. J. Wiora, 
formerly office manager, machinery di- 
vision, Joseph T. Ryerson & Son, Inc. 
Directors of the company are A. G. 
Bryant; G. A. Bryant, Jr., executive 
vice-president, The Austin Company; 
and E. B. Wilkinson of Gallagher, 
Rinaker, Wilkinson and Hall. 


C. E. Wilson, general sales manager 
of the Worthington Pump & Machinery 
Corporation, has been appointed vice- 
president in charge of industrial rela- 
tions with headquarters at New York. 
Mr. Wilson began work with the 
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Worthington organization in 1899 as a 
salesman in the Chicago office. He sub- 
sequently served consecutively as sales 
manager of the Chicago office, assistant 
general sales manager in charge of all 
territory from Cleveland to Denver, as- 
sistant general sales manager in charge 
of foreign business, and, since 1923, as 
general sales manager. Clarence E. 
Searle, general representative in. charge 
of sales of the Allis-Chalmers Manufac- 
turing Company, has been appointed 
vice-president in charge of sales of the 
Worthington Pump & Machinery Cor- 


C. E. Wilson 


poration, with headquarters at Harrison, 
N. J. Mr. Searle has been associated 
with the Allis-Chalmers organization 
since 1908, serving first as sales repre- 
sentative in the Milwaukee office, then 
as district manager of that office, until 
1915, when he was appointed general 
representative in charge of sales, which 
position he held until his present ap- 
pointment. Prior to that service, Mr. 


Clarence E. Searle 


Searle was with the Western Electric 
Company and with the Fort Wayne 
Electric Works, (a division of the Gen- 
eral Electric Company.) 


C. L. McMutten has been appointed 
manager of engine sales in the special 
sales division of the Caterpillar Tractor 
Company, Peoria, Ill. 
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President Farrell of U. S. Steel 
Corporation to Retire April 18 


James A. FARRELL, president of the 
United States Steel Corporation, has an- 
nounced his intention to retire as presi- 
dent of the corporation on April 18 at 
the time of the annual meeting of the 
stockholders. Mr. Farrell has been presi- 
dent since January 11, 1911, and has been 
in the service of the corporation and its 
predecessor companies for upward of 50 
years. It is Mr. Farrell's intention, upon 
his retirement from the presidency, to re- 
main as a member of the board of direc- 
tors. 


Obituary 


Wiliam V. KeLLEY, who resigned in 
1912 as president of the American Steel 
Foundries, died at his home at Chicago, 
on January 21 of heart disease. 


WittraMmM W. Bracksurn, formerly 
from 1901 to 1927 vice-president and sec- 
retary of the Carnegie Steel Company, 
who retired from active business in 1927, 
died at Pittsburgh, Pa., on December 11. 


Dute Brown, sales engineer at St. 
Louis, Mo., of the Southern Wheel Com- 
pany, New York, died on January 18 in 
a hospital at St. Louis, at the age of 37. 
Mr. Brown had been in the employ of 
the Southern Wheel Company since 1918, 
and previous to that time had served 
with the American Car & Foundry Com- 
pany at St. Louis. 


W. F. RicHarps, former mechanical 
superintendent of The Gould Coupler 
Company, and later consultant of the 
present Gould organization, died on Janu- 
ary 4 at his home, Depew, N. Y., after a 
brief illness. Mr. Richards was born on 
October 14, 1857, at Albany, N. Y., and 
attended the public schools at Kent, Ohio. 
From 1873 to 1878 he served his ap- 
prenticeship in the car and locomotive de- 
partments of the New York, Pennsylvania 
& Ohio (now part of the Erie) shops at 
Kent and Galion, Ohio. From 1878 to 
1882 he was in the mechanical departments 
of the Canadian Pacific, the New York, 
Pennsylvania & Ohio, the Erie and the 
Westinghouse Air Brake Company. In 
1892 he became mechanical engineer and 
subsequently mechanical superintendent of 
the old Gould Coupler Company, in which 
capacity he was responsible for its truck 
side frame, bolster and journal box de- 
signs and primarily for the contribution 
which the Gould Company made to the 
development of automatic couplers for 
locomotives, passenger and freight train 
cars. Mr. Richards was for many years 
Gould’s representative on the Engineers 
Coupler Committee which, with the advice 
and co-operation of the Master Car 
Builders’ Committee on Couplers, de- 
veloped the type D coupler. The adop- 
tion of this as standard by the American 
Railway Association eliminated the con- 
fusion previously resulting from a large 
number of individual designs of couplers 
with widely different parts and only im- 
perfectly interchanging as a whole. 

(Turn to next left-hand page) 
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NE engine preparer with a “SPEE-D” High 
Pressure Gun can easily lubricate a half a 

dozen rod bearings in the time required to remove 
one grease plug, fill the cup and replace the plug. 


The savings in engine preparation costs alone will 


The y1 refund the investment inside of a year. One large 
engine terminal has reduced the cost of this oper- 
ation $10,000 per annum. 

a And don’t forget that the” SPEE-D”way also insures 
¢ more efficient lubrication, fewer failures due to hot 

44 ? pins or cut bushings, and a big reduction in rod 


bearing maintenance costs. 
ay The ‘‘SPEE-D’’ way is now in 
use on 40 large railroads 


RELIANCE MACHINE & STAMPING WORKS, Inc. 
NEW ORLEANS, LA. 


Agents and Representatives 


H. C. MANCHESTER, 3712 Grand Central Terminal, New York City 
Consolidated Equipment Company, Montreal 
Mumford Medland, Ltd., Winnipeg 
International Railway Supply Company, 30 Church St., New York City 


Saves Time, Labor, Grease 
and Grease Plugs 


Trade Mark Registered 


Personal Mention 


Master Mechanics and 
Road Foremen 


THE JURISDICTION of E. F. Stroeh, mas- 
ter mechanic of the Missouri Pacific, with 
headquarters at Poplar Bluffs, Mo., has 
been changed to include the Missouri 
division of the Missouri Pacific and that 
part of the Missouri Illinois (unit of the 
Missouri Pacific) west of the Mississippi 
river, with headquarters at the same point. 


Purchasing and Stores 


N. FieceL, district storekeeper of the 
Southern Pacific at Houston, Tex., has 
been transferred to Algiers, La. 


W. E. Rowson has been appointed dis- 
trict storekeeper of the Southern Pacific, 
with headquarters at Houston, Tex. 


Witiam McMaster, purchasing agent 
of the Chicago River & Indiana and the 
Indiana Harbor Belt, has moved his head- 
quarters from Chicago to Gibson, Ind. 


THE JURISDICTION of C. C. Warne, pur- 
chasing agent of the New York Central, 
at New York, has been extended over the 
Michigan Central and the Cleveland, Cin- 
cinnati, Chicago & St. Louis. 


K. P. CHINN, trainmaster of the Hous- 
ton division of the Southern Pacific 
Lines in Texas and Louisiana, has been 
promoted to the position of assistant gen- 
eral storekeeper, with headquarters at 
Houston, Tex. 


H. C. Pearce, who resigned on No- 
vember 1, 1931, as director of purchases 
and stores of the Chesapeake & Ohio 
and the Pere Marquette, with headquar- 
ters at Cleveland, Ohio, has been ap- 
pointed to the newly-created position of 
assistant to the general manager of the 
Chicago Great Western, in charge of ma- 
terials and supplies, with headquarters at 
Oelwein, Iowa. 


patie = eee 
From Collection of George M. Sittig 


Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Om Cups anD Omrnc Devices.—The 
Lunkenheimer Company, Cincinnati, Ohio, 
has issued a 16-page illustrated booklet 
descriptive of its various types of oil cups 
and oiling devices. Prices and leading di- 
mensions are given. 


FreiGHT-Car CLEANING.—The J. B. 
Ford Sales Company, Wyandotte, Mich., 
describes in a recent folder the equipment 
and method employed in using Wyandotte 
metal cleaner for removing oil, grease, 
odors, etc., from refrigerator and box 
cars. 


OpeN-HEARTH SHEET-STEEL PRODUCTS. 
—The new edition of the booklet “Inland 
Open-Hearth  Sheet-Steel Products,” 
issued by the Inland Steel Company, Chi- 
cago, contains up-to-date information on 
the ordering of steel sheets. Standard 
extra and differentials, sheet weights, and 
bundling tables, standard commercial tol- 
erances and trade customs and practices 
are included, as well as concise descrip- 
tion of Inland sheet-steel products. 


Lava for electrical and mechanical uses 
is described in a 24-page illustrated book- 
let issued by the American Lava Corpora- 
tion, Chattanooga, Tenn. The lava is a 
natural material which can be machined 
and hardened, which is unaffected by acids 
or moisture, withstands high temperatures 
and which has a compressive strength of 
from twenty to thirty thousand pounds 
per square inch. Other molded and ma- 
chined products made respectively of 
magnesium oxide and silicate of alumina 
are described. 


Dasec Buttetin.—Tabulated data, giv- 
ing in particular tables of the character- 
istics of saturated and superheated steam 
compiled from recent scientific publica- 


Boston & Lowell 4-4-0 type locomotive No. 8—This engine was built in 1850 b 

Hinkley & Drury for the Salem & Lowell which was acquired by the B. & L. in 

1858—The locomotive was built with inside connections and remained in service 
until 1882 
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tions, are given in Dabeg Bulletin No. 3 
issued by the Societe d’Exploitation des 
Procedes Dabeg, 4, Rue du General-Foy, 
Paris, France. Metric measures, as well 
as the English equivalents, are given in 
the tables. 


Eresco Propucts.—Bulletin 2, con- 
taining an order list of parts for Elesco 
Type A superheaters; Bulletin H-3, con- 
taining an order list of parts for Elesco 
feedwater heaters, and Bulletin 12, con- 
taining an order list of parts for Elesco 
Type E superheaters, have been issued 
by the Superheater Company, 60 East 
Forty-Second street, New York. A num- 
ter of important changes and additions 
over previous editions are contained in 
these bulletins. Detailed instructions on 
ordering parts are given, and charts, with 
identification numbers, show the locations 
of the various parts of the superheater 
and feedwater heater units. 


WELDING AND CUTTING APPARATUS.— 
The Air Reduction Sales Company, 60 
East Forty-Second street, New York, 
has issued a new catalog descriptive of 
Airco-Davis-Bournonville welding and 
cutting apparatus and supplies. The cata- 
log, containing 26 pages, is of pocket size, 
indexed for ready reference. Specifica- 
tions and prices are given on all types 
of welding and cutting torches, regu- 
lators, cylinder trucks and hose connec- 
tions. 


MULTIPLE THROTTLE.—Various impor- 
tant changes in the American multiple 
throttle are described in the new cata- 
log, Bulletin 6, which has been issued by 
the American Throttle Company, 60 East 
Forty-second street, New York. The 
present standard throttle valves are de- 
scribed and illustrated, also the new 
standard camshaft bearing which has a 
thrust ball bearing on the outboard end. 
This ball bearing takes the thrust of the 
camshaft and acts as a support adjacent 
to the throttle operating arm. Numerous 
drawings are used throughout the catalog, 
one of especial interest being that of the 
throttle rigging with compensating lever 
which is now recommended. 


Corp FinisHep Bars.—Because of the 
rapid development of cold finished bars 
within the last few years, Joseph T. Ryer- 
son & Son, Inc., Chicago, has issued a bul- 
letin describing the wide variety of shaft- 
ing, screw stock, and open-hearth case- 
carburizing steels in use today. Everything 
from standard shafting to special accuracy 
stock is explained in a non-technical 
manner, describing what each is used 
for and why it serves certain purposes 
to the best advantage. A comprehensive 
range of products manufactured through 
the use of these various qualities are 
listed enabling the reader to refer read- 
ily to the steel in which he is interested. 
Shop records are also included to indi- 
cate the time, labor or money savings 
effected through the use of certain qual- 
ities. The last page is devoted to a list 
of standard manufacturing tolerances 
and S.A.E. specifications of the vari- 
ous round, square, hexagon and flat bars 
described. This publication is desig- 
mated “Bulletin A.” 
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isis Blacksmith Shop Should Be Equipped 


with these Labor Saving—Time Saving— 
Material Saving Machines 


No matter how urgently you 
may need spring shop equip- 
ment, your first purchase should 
be one of these 


HYDRAULIC SPRING 
TESTING MACHINES 


It will soon pay for itself in the 
saving of the cost of breaking 
down and setting up of springs 
that tests show to be still serv- 
iceable. 


Our standard hydraulic tools are 
manufactured in all sizes and types, 
and comprise 


Bushing Presses 
Bending Presses 
Crank Pin Presses 
Drop Tables 
Box Forcing Presses 
Pit Jacks 
Straightening Presses 
Spring Assembling Presses 
Spring Banding Presses 
Spring Testing Presses 
Wheel Forcing Presses 
Walter Stock Adjusting Machines 
Riley Axle Straightening Presses 


Write for Catalogs 


Spring Testing Hydraulic Press 


If you are still using 
hand methods for those 
straightening, shorten- 
ing and lengthening 
jobs your blacksmith 
shop costs are bound to 
be high. 


Ask us about THE 
WALTER STOCK 
ADUSTING MA- 
CHINE. The time and 
labor saving machine. 


Walter Stock Adjusting Machine 


THE WATSON-STILLMAN CO. 
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A Hundred Thousand Miles 
: For The Timken Locomotive 


HE first steam locomotive to be completely equipped 
with anti-friction bearings completed its first 100,- 
000 miles of actual road service on January 4, 1932. 
During a period of 21 months the Timken locomotive 
has hauled both freight and passenger trains on 13 
railroads over a territory extending from Portland, 
Maine, to Seattle, Wash. During this time it was as- 
signed to the handling of some of America’s best known 
trains—under all kinds of operating conditions; over 
all kinds of grade and curve conditions; manned by 
strange crews and maintained by strange terminal 
forces—a tribute both to the engineering genius of its 
designers and to the operating ability of railroad men. 
The Timken locomotive, during the 21-months’ pe- 
riod, has been operated on the following roads in pas- 
senger service: Pennsylvania ; Chesapeake & Ohio; Erie; 
New York, New Haven & Hartford; Delaware, Lacka- 
wanna & Western; Lehigh Valley; Missouri Pacific; 
Chicago, Burlington & Quincy, and Northern Pacific. 
In addition to having operated on the foregoing roads 
in freight service as well as passenger service, the loco- 
motive was used in freight service only on the follow- 


Northern Pacific train No. 2 leaving Jamestown, N. D., on January 18, 1932 
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Roller-bearing locomotive com- 
pletes first 100,000 miles of 
service on l3 roads over 2l- 
month period—Record of .op- 
eration shows interesting data 
on performance in both freight 
and passenger service 


ing railroads: New York Central; Boston & Maine; 
New York, Chicago & St. Louis (Nickel Plate); and 
Chicago & Alton. At the time this article was written 
the locomotive was still in service on the Northern Pa- 
cific. In addition to the actual road service on the above 
mentioned railroads the locomotive made a trip, light, 
over the Delaware & Hudson for a total distance of 148 
miles. 

On January 4, 1932, the Timken locomotive had 
completed a total of 100,319 miles of road service, 
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51,655 of which was in freight service and 48,664 miles 
in passenger service. During the period from April 4, 
1930, to January 4, 1932, a total of 555 runs in service 
had been completed, involving the handling of 27,356 
freight cars and 2,431 passenger cars. 


Timken Locomotive Has Remarkable 
Service Record 


Tables I and II show summaries of all the runs made 
by the Timken locomotive in freight and passenger serv- 
ice. During the 21-months’ period of service the loco- 
motive made a number of remarkable runs. While the 
locomotive was on the Boston & Maine, on January 24, 
1931, with a temperature of 20 degrees below zero, the 
locomotive covered a distance of 112 miles, handling 


Scranton, Pa., 56 minutes late, with a train of 11 cars. 
The rail was wet and slippery with snow falling. The 
train had a helper locomotive from Scranton to Lehigh 
Summit, Pa., a distance of 18.5 miles. Over this dis- 
trict a six-mile grade of 1.67 per cent, compensated, and 
12 miles of 1.21 per cent are encountered. The train 
ran from Scranton to Gouldsboro, Pa., a distance of 
20.3 miles, in 33 minutes at an average speed of 37 miles 
per hour, making up 13 minutes on the mountain. An- 
other 13-minute delay was encountered at Stroudsburg, 
Pa. Between Stroudsburg and Summit, N. J. the rest 
of the lost time was made up—the train being on time 
at Summit, N. J., which is 21 miles out of the terminal 
at Hoboken, N. J., 69 minutes of lost time having been 
made up in 113 miles of running. This run was made 


Table I—Summary of All Runs in Passenger Service 


New York, _ Delaware, , : _ Chicago, 3 
_ Chesapeake i New Haven Lackawanna Lehigh Missouri Burlington Northern ‘Totals and 
Road? ¢ 42a issen eta ed Pennsylvania & Ohio Erie & Hartford & Western Valley Pacific Quincy Pacific averages 
NO, Tuns ograni nran 23 20 28 2 109 11 14 3 17 227 
Average running speed, m.p.h. 45.89 38.73 41.56 48.01 39.39 54.83 41.88 45.16 40.34 41.23 
L n iles {Trip 342 339 105 180 138.9 258.1 253 323 451 214 
ocomotive-miles.... }Total 7,871 7,128 3,058 360 15,140 3,017 3,448 970 7,672 48,664 
Trai il friv 341 343 98.5 180 136.7 253.5 243 322 447 209 
TaIN-MUES...-... 066 Total 7,846 6,872 2,760 360 14,901 2,788.6 3,403.5 967 7,606 47,505 
š §Trip 12.5 8.8 9.8 14 10 11.5 14.5 13.3 10 10.7 
Number of cars...... Total 289 177 275 28 1,121 127 204 40 170 2,431 
Trip 16 14 5.7 7.5 8.7 12.7 15.7 20.5 33 11.9 
Coal, tons........... fisin, 370 283.5 160.5 15 952 139.5 219.25 61.5 462.9 2,664.2 
Water, gal {rae 31,651 26,891 11,218 15,550 13,500.6 22,707 24,180 31,100 38,182 19,190 
» Bales. ss eeeee Total 727,993 537,830 314,120 31,100 1,471,567 249.776 338,515 93,300 534,537 4,298,738 
Car-miles {icp 4,119 2,890 997 2,198 1,384.8 2,887 3,328 4,135 3,703 2,135 
tte e teens + Total 94,744 57,795 27,934 4,396 150,945 31,757 46,586 12,405 51,845 478,407 
Average Ib. coal per car-mile 7.77 9.68 11.43 6.82 12.57 8.78 9.41 9.91 17.85 11.15 
: ; Trip 7.43 8.88 2.37 3.20 3.47 463 5.71 7.13 8.65 4.79 
Running time, hours. (re 170.92 177.62 66.55 6.40 379.18 51.00 79.91 21.39 121.23 1,074.2 
: Trip 8.61 Sy S aniy 3.56 Ce enerssas 6.42 8.45 10.64 4.79 
Train-hours......... {rae 198.10 191.53 aa 7.13 412.59 oa... 89.95 25.37 149.02 1,073.69 
Average Ib. water per Ib. coal 8.24 8.00 8.20 8.63 6.46 7.46 6.43 6.32 4.81 6.72 


a train of 86 cars, 3,040 tons, in 194 minutes running 
time at an average speed for the entire distance of 
33.74 miles per hour. The train performance on this 
run was at a rate of 76,016 gross ton-miles per train- 
yon and the evaporation, 7.10 Ib. of water per lb. of 
coal. 

One particular run on the Delaware, Lackawanna & 
Western is of interest. On March 11, 1931, while 
handling train No. 12, the Timken locomotive left 


with nine tons of coal and 12,767 gallons of water. The 
average evaporation was 5.91 and the coal consumption 
per passenger car-mile was 12.61.. 

On October 5, 1931, while in service on the Chicago, 
Burlington & Quincy, the locomotive handled a train of 
122 cars, 6,112 tons, including the locomotive, between 
Galesburg, Ill. and Ottumwa, Ia., a distance of 117 
miles, at an average speed for the trip of 33.3 miles per 
hour. Train performance on this trip over the C. B. & Q. 
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Lines over which the Timken locomotive has operated 
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was at the rate of 109,000 gross ton-miles per train-hour. 

While handling train No. 2 on the Northern Pacific 
between Missoula, Mont., and Jamestown, N. D., a dis- 
tance of 906 miles, the locomotive made the run in 25 
min. less than the schedule time for the district. On 
another run between Jamestown and St. Paul, Minn.— 
346 miles—a distance of 45 miles was made in 47 min- 
utes, hauling 10 cars up a 0.4 per cent grade. On this 
trip the train left Jamestown 57 min. late and arrived at 


equipped with these bearings on the engine trucks only, 
the service mileages are up in the neighborhood of 
500,000. 

The driving-wheel bearings on this locomotive are of 
a type having a single row of rolls adjacent to each 
wheel. Both bearings are mounted in a one-piece hous- 
ing extending across the frame, the axle unit thus com- 
prises the axle and wheels, bearings and housing, assur- 
ing the absolute maintenance of alinement between these 
respective parts, irrespective of the condition of the 


Table II—Summary of All Runs in Freight Service 


New 
York, 
Chesa- New 
New York Pennsyl- peake Haven & 
Rond" dia p's scien! ernraterntiels Central vania & Ohio Erie Hartford 
NOS TUNS) aesae 44 45 8 28 19 
Average running speed, 
A S ATENE 28.26 29.64 24.78 27.12 22.99 
Locomotive- {Trip..... 149.5 237.0 117.0 104.3 158.0 
miles Total.... 6,582 10,667 930 2,922 3,007 
Train- TTD PEA 146.7 220.0 114.0 102.0 149.0 
miles Total 6,458 9,911 915 2,856 2,836 
No. of E APTE 103.6 101.0 123 71.5 07.4 
cars Total... 4,561 4,558 984 2,003 2,042 
Tons {Fed loco... 3,500 3,999 6,391 2,411 3,507 
per trip (Incl. loco... 3,860 4,354 6,743 2,798 3,844 
total Excl. loco... 134,130 179,962 51,126 67,506 66,640 
tons Incl. loco... 169,840 195,937 53,946 78,356 73,030 
oal, Bat TO 13.8 22.4 14.3 11.3 16.5 
tons Total 608 1,009 115 316 315 
Water Trip cca 22,788 39,596 24,380 20,083 29,966 
gal Total 1,002,660 1,781,820 195,038 562,334 569,363 
Car- Trip. oss: 381 20,696 14,741 6,864 14,200 
miles {Total 632,753 931,342 117,925 192,194 269,992 
G.tm. per fExcl. loco... 514,486 807,185 746,069 246,559 512,683 
trip Incl. loco... 566,865 886,896 786,390 282,808 564,198 
G.t.m. Excl. loco... 22,637,383 36,323,360 5,968,551 6,903,645 9,740,975 
total Incl. loco.. 24,942,033 39,910,360 6,291,116 7,918,626 10,719,755 
Aver, lb. Excl. loco... 53.64 55.50 38.33 91.66 64.36 
coal per 
1,000 g.t.m.[Incl. loco... 48.68 50.51 36.37 71.91 58.49 
Running PRTAD seas occ 5.19 7.42 4.60 3.76 6.48 
time, hours }Total.... 228.39 334.20 36.76 105.26 123.19 
Train- TID A 6.52 10.08 5.50 4.56 10.94 
hours Total.... 286.80 453.60 43.98 127.60 207.87 
Gross ton-miles per 
R occ ase sans 78,931 80,078 135,649 54,070 46,686 
Evaporation, Ib. water 
per Ib. of coal ...... 6.88 7.36 7.10 7.41 7.56 


Chicago, 
New York, _ Bur- 
Boston & Lehigh Chicago & Missouri lington Northern Totals and 
Maine Valley St. Louis Pacific & Quincy Pacific averages 
35 50 12 15 50 22 328 
28.79 36.93 31.70 33.64 34.27 28.0 29.80 
120.0 92.0 175.8 261.4 123.0 122.0 152.0 
4,193 5,535 2,110 3,921 7,137 3,659 51,655 
110.0 89.9 174.1 232.8 2.0 10.1 126. 
3,856 4,495 2,090 3,493 6,094.8 2,422.08 45,427 
80.3 79.8 6.0 79.8 77.8 60.0 83. 
2,813 3,981 913 1,198 3,893 1,323 27,356 
3,067 2,755 2,592 2,885.7 2,828 2,679 3,160 
3,417 3,054 2,947 3,240.7 3,246 3,034 3,516 
107,354 137,764 31,114 43,286 138,577 58,934 1,036,393 
119,611 152,730 35,374 48,611 159,078 66,744 1,153,257 
9.9 9.2 17.3 23.9 13.8 15.0 14.56 
347.5 460.5 227.3 358.2 689.75 330.75 4,777 
17,580 14,365 31,964 38,014 20,592 18,294 23,874 
615,294 718,256 383,570 570,220 1,029,64C 402,461 7,830,656 
8,868 6,945 15,141 17,677 872 6,590 ,699 


381,095 269,479 594,865 795,610 374.193 322,438 491,077 
11,969,434 12,808,527 5,644,821 10,296,268 15,898,743 6,233,826 144,425,533 
13,338,313 14,600,799 6,387,031 11,546,351 18,335,466 7,093,662 161,073,512 

7.32 9. 


57.89 77.32 88.43 57 86.76 106.11 66.15 
51:95 68.35 76.21 62.09 75.23 93.25 59.31 
3.82 2.52 5.68 6.92 3.56 3.93 4.65 
133.93 126.09 68.19 103,78 177.97 86.48 1,524.2 
4.58 3.08 7.97 9,34 4.43 5.28 6.12 
160.28 154.39 95.65 140.23 221.86 116.15 2,008.4 
74,668 78,678 61,032 73,424 71,661 53,670 71,911 
7.39 6.50 7.02 6.63 6.22 5.07 6.83 


“The Delaware, Lackawanna & Western, with 834 locomotive-miles, and the Chicago & Alton with 158 locomotive-miles in freight service, are 
omitted from the table, as performance details are not available. The mileages, however, are included in the total. 


St. Paul on time. An average speed of 50 miles per 
hour was made in the course of this run. 


Principal Features in the Design of the 
Timken Locomotive * 


The engine-truck and tender-truck roller bearings on 
the Timken locomotive are of a type that have been 
developed as a result of over four years of experience 
in locomotive service. In some cases, on locomotives 


tA complete description of the Timken Roller Bearing Locomotive was 
published in the Railway Mechanical Engineer for June, 1930, page 316. 
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rails and the oscillation of the locomotive frame. Inas- 
much as the application of roller bearings to driving 
wheels demands the maintenance of a high degree of 
accuracy as regards axle tramming and side-rod spacing 
the use of adjustable features such as used in plain- 
bearing locomotives is precluded. This necessitated a 
radical departure from the conventional in the design 
of the pedestal arrangement. 

An underlying fact controlling this design is the wide 
discrepancy between the capacity of the roller bearings 
on the axles and the plain bearings on the crank pins 


Timken locomotive in freight service on the Pennsylvania 
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involving a condition whereby the wheels being off tram 
would impose destructive extraneous loads on the wheel 
and rod bearings. In. designing this locomotive no fear 
was felt for the roller bearings on the axles but rod 
bearings lack the capacity to stand extraneous loads of 
this nature. The traditional shoe and wedge construc- 
tion could be built accurately to close measurements as 
far as tram is concerned. The adjustment of wedges, 
over a period of years, however, might lead ultimately 
to off-tram conditions. It was therefore considered ad- 
visable to construct the pedestal faces with parallel sides 
and line the bearing housings with hardened-steel liners 
which contact directly with the hardened-steel trunnion 
guides. The pedestal liners are steel—the complete 
construction comprising a hardened-steel mechanism 
which takes the reactions of the piston thrust. 

The trunnion guides are hardened channel-shaped 
forgings and are flexibly mounted on trunnions which 
are integral with the bearing housing. The trunnion 
guides are free to pivot on this trunnion and thus main- 
tain a full surface contact with the pedestal liners with- 
out the hour-glass machining of the bearing housings. 
The trunnion-guide construction which is used on the 
Timken inboard bearing housings on engine trucks and 
drivers has been in actual service for over four years, 
and has been or will be applied to over 350 locomotives 
in operation or on order. 

Aside from the application of anti-friction bearings 
on this locomotive, one of the high spots of its construc- 
tion is the generous use of nickel-alloy steels throughout 
its design, there being about 100,000 pounds of this ma- 
terial in it. Among the principal items, aside from the 
Timken bearings, which contain 5 per cent nickel, are 
the boiler shell, firebox sheets, combustion-chamber and 
throat sheets and Thermic syphons all of which contain 
2 per cent nickel; the main frames and crossheads; the 
main rods and side rods, each of which are 2% per cent 
nickel alloy; the cylinder liners and valve bushings 
which are 1 per cent nickel cast iron, and the trunnion 
guides with a nickel content of 4 to 5 per cent. f 

The lateral motion device on No. 1 driving wheel is 
used to facilitate operation on roads with 20-degree 
curvature. This limits the rigid wheel base to 12 ft. 
10 in., whereas the driving wheel base is 19 ft. 3 in. 
The lateral motion on either side of the neutral axis is 
against fixed spring resistance and on leaving curves 
is automatically returned to the neutral axis. 

The lateral motion on the leading trailer axle is of 
the roller inclined-plane type. This serves the two-fold 
purpose of complying with all I.C.C. regulations con- 


cerning uncontrolled lateral motion on locomotive axles 
and it imposes on the leading trailer axle a certain duty 
in guiding the locomotive on curves, thereby relieving 
the rear trailer axle to a corresponding extent. It is 
quite possible that the exceptionally smooth riding quali- 
ties of this locomotive may be traced directly to this 
definite guidance on all of the wheels. In connection 
with the general study of relief of excessive strain on 
entering and leaving curves, the spread of the front and 
back driver tires is made 1% in. narrower than the main 
and back intermediate wheels. Therefore, all the 


Table [V—Performance of Main- and Side-Rod 


Back- Main 
end main side rod 


Right Left Right Left 


Bushings 


Back wheel 
ight Left Right Left 


Front wheel Back inter. 
Mileage 
140 
1.462 
RA Res 
6,582 
42,010 
64.653 
64.740 
05,658 
69,029 
69,129 
609.651 
73,416 
73,526 
80.146 
82,139 
83,145 
100,319 


ight Left 


aj e 
ED G) 


(ED 
G ae 


w 


(C a 


G) 


(7) (3) (9) 
CA hires or 
(8) ao) (8) 
mare CO), ersen daiat erra MB) eae aai 
Record ended; all bushings still in service. 
Maximum mileages for any one bushing application: 
63191 64653 64653 42010 62547 58071 58071 62547 62547 62547 
Reasons for Renewing Rod Bushings at Mileages Indicated Above 
(1) Not enough lateral 
(2) Not enough diameter clearance 
i Diameter wear 
4) Changed from fixed to floating bushing 
5) Experimental Construction 
6) Detective castin 
7) Bushing crack 
(8) Main crank pin broke 
‘oO Bushing broken 
(10) Damage as result of right main pin breaking 


manm. 


wheels on the locomotive carry their normal proportion 
of flange thrust reactions on curved track. 

There are no thrust plates anywhere on the Timken 
locomotive. The thrust reactions on the leading truck, 
driver, trailer and tender are taken directly on the roll- 
ing surfaces of the tapered bearing. The taper con- 
struction of the bearing takes this thrust reaction with- 
out any additional mechanism, and, inasmuch as the 
thrust is taken on lubricated roller-bearing surfaces the 
loss is said not to be over one-twentieth of one per cent, 
or about one pound per ton. The lateral motion that 
was built into the locomotive is maintained throughout 
the life of the bearings. In the 100,000 miles which the 
Timken locomotive has operated to date there has been 
no appreciable change in this lateral. The net result of 


Table I1I—Pints of Oil Used on Timken Locomotive 


Bearing Location and Number 


pm 


Tender Trailer Engine truck 
pei RNT m we Broa * “Wee a FNA 
Railroads Oil 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 e 5 4 3 2 1 
x {Added 2 Mag Re ws A - 1% 2 14%.. MH .. wee. es A = a Sia A se ae i TIPET, 
Pennsylvania ...... (Changed 9 9 9 9 9 9 9 9° 9 9° 9 9° 26 26 20% 2014 2414 2414 244 34% 2434 2414 2414 2414 9 9 9 9 
New York Central.. ...... é x =o ; : ai 
Chesapeake & Ohio. Added ao Ak aE el 28 ie TEE 
=, f Added 4 9 4. 4 4 OF ses ore ek os T ane iia ats te wide See Joey cat 
Erie oo... eee eee ee Changed .. sen ES RSS rA 2414 2413 2414 2413 24% 24% 244% 241% aa a aa 
l g 
New York, New : 
Haven & Hartiord Added 4 20 4+ PS 242 4-28 3 BY ABTS 
Boston & Maine.... a... 
Del are, Lacka- l 
Sann & "Western Changed 9 9 9999 9 9 9 9 9 9 9 26:26 22 2414 24% 241% 2454 2415 24% 24% 2445999 «9 
Lehigh Valley...... Added 24%. 2s. 3. 3 3 3 3 2 os ay Fè En ES óg e E EPA ET 
New York, Chicago 
& St. Louis...... 0 ...... 
Chicago & Alton... ...... : . 
Missouri Pacific.... Added 3 3 


Chicago, Burlington 
uincy 
Northern Pacific.... 
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Test equipment on the front end of the Timken locomotive 


this design and construction is the elimination of surg- 
ing at low, medium and high speeds—the latter term 
having reference to speeds of 70 to 85 m.p.h. 


Oil loss is avoided on tracks with high super-elevation 
in the following manner: The trailer and tender axles 
have outboard bearings with independent housings for 
each wheel. The engine-truck and driving-wheel bear- 
ings have one-piece housings but the bottom part of the 
housing is deepened at both ends to provide independent 
cavities for each bearing. The depth of the oil cavities 
is sufficient to avoid any loss of oil from one side to 
another at high super-elevation. 

Valve oil is used for the lubrication of all roller bear- 


ings. The housings of the various bearings have the 

following oil capacities for each wheel : 

Engine ‘truck... .:22:3,00/5 2008 saosin os aise 59's only dic nee Eaa 9 pints 
SV OTA 5 aaa ata Secale atu acacd E a tLe LO TNS TENN SARIN DUDS Oke ETT 24'4 pints 

Leading: alir esorta ened ninjaloa tiers ae naan alsa edie gua 10 pints 

ROSS” frat EE E Scie s Ros Hanes Sieg ns in ET T ees 16 pints 

Tender trucks gic: wccaetiewsies aw A T AAA tees 9 pints 


In 21 months of service a total of 1,125 pints of 
lubricant has been used on the various roller bearings. 
Of this total 104 pints have been lubricant that has 
been added from time to time, the remaining 1,021 pints 
having been involved in complete oil changes. Table ITI 
shows the amounts added and the details of oil changes 


The end of the first 
100,000 miles 


Locomotive No. 1111 ar- 
riving at Jamestown, N. 
D., after hauling North- 
ern Pacific Train No. 1 
from St. Paul, Minn. 
Charles York, engineman, 
is standing on the steps 
and behind him, fireman 
Philip McManus. Road 
foreman W. J. Ridley is 
on the ground. 
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on the several roads over which the locomotive operated 
during the period mentioned. 


The Question of Maintenance 


As far as the roller bearings on the Timken locomo- 
tive are concerned there has been no maintenance dur- 
ing 100,319 miles of service except that of the normal 
inspection and lubrication. In spite of the fact that the 
driving wheel bearings receive the identical piston thrust 
to that taken by the rod bearings multiplied by the lev- 
erage due to the overhang of the crank pins over the 
wheel bearings and, in addition, carry their proportion- 
ate weight of the locomotive on drivers, the original 
roller bearings after 100,000 miles of service are in ex- 
cellent condition. No repairs have been made during 
that term of service. Aside from lubrication inspection 
and servicing no adjustments of any bearing have been 
necessary except on the main drivers. In this case it 
was found that one of the bearing cups (the outer roller 
raceway) had seated itself into the bearing housing 
which necessitated pressing on one of the driving wheel 
centers 1/32 in. This bearing shows no indications of 
wear. The condition which made this seating of the 
bearing cup in the housing possible has been corrected 
in subsequent designs. 

It was expected that the pedestal liners would show 
some wear. That which has resulted after 100,000 
miles of service is surprisingly small. On the front 
and back drivers the wear has been negligible. The 
main and intermediate pedestal liners developed a total 
of 1/32 in. looseness and the liners have been renewed. 
Experience so far has indicated that improved lubricat- 
ing conditions will prolong the life of the pedestal liners 
and trunnion-guide surfaces. 

Experience to date with the Timken locomotive while 
handling heavy trains on fast schedules has indicated 
that the rise in temperature of the roller bearings varies 
from 15 deg. above atmospheric temperature on the 
front, intermediate and back driving wheels to 30 deg. 
above atmospheric temperature on the trailer wheels. 
The main drivers have shown a maximum rise of 20 
deg. above atmosphere. These temperatures are con- 
trasted with increases in temperature on the side-rod 
bearings of from 100 to 350 deg. above atmosphere and 
on the back-end main-rod bearing of from 200 to 400 
deg. Some indication of the actual temperatures at 
several of the bearings may be seen in one of the illus- 


trations which shows snow and ice on the bearing hous- 
ings after a long passenger run on the Northern Pacific. 

When the Timken locomotive was first placed in serv- 
ice there was a decided interest on the part of railroad 
men in the performance of the main- and side-rod 
bushings because of the fact that these parts have been 
the source of much trouble in locomotive operation and 
maintenance. It was confidently expected by the de- 
signers that the application of roller bearings to the 
driving wheels would have an important influence on the 
performance of plain bearings on rods. In the first 
100,000 miles of service the record seems to indicate 
that an improvement may be expected as a result of 
the relative rigidity of construction due to the roller 
bearings on the driving wheels. The absence of driv- 
ing-box pounds seems to have had a favorable influence 
on the rod bushings. The record in Table IV shows the 
service rendered by the rod bushing. 


Performance of Main- and Side-Rod Bushings 


Shortly after the locomotive was placed in service it 
was found necessary to change the back-end main-rod 
bushing, right side; the right front side-rod bushing and 
the right back side-rod bushing due to their having in- 
sufficient lateral in two cases and insufficient diameter 
clearance in the third instance. At 6,582 miles the fixed 
bushings on the front, back and intermediate wheels on 
both sides were removed and replaced by floating type 
rod bearings. These bearings consisted of a “Timken 
Steel hardened” liner press-fitted into the rods. A three- 
piece floating bronze bushing operates between the 
hardened steel liner and the nickel-steel crank pin. The 
outside diameters of the floating bushings are crowned 
and the hardened steel liners reverse crowned to match, 
the radius being approximately equal to the spacing 
between the drivers. This creates a self-alining bear- 
ing which apparently distributes the load over the entire 
surface of the crank pin. 

After 42,010 miles of service it was necessary to 
renew the left side-rod bushing at the main pin due to 
diameter wear. At an accumulated mileage of 64,653, 
renewals were made for the same reason on both right 
and left back-end main rod bushings, right side-rod 
bushing at the main pin, left front side-rod bushing and 
right intermediate side-rod bushings. At this time the 
right and left back-end main-rod bushings had given 


63,191 and 64,653 miles, respectively, of uninterrupted 
service, The latter mileage was also obtained from the 
right side-rod bushing at the main crank pin. At about 
this period an experimental type plain bearing construc- 
tion was applied at the main crank pin, right side, on 
both the main and the side rod. This, however, did 
not prove satisfactory and was removed after 87 miles 
of service. During the next 8,800 miles of service de- 
fective bushing castings required the renewal of three 
bearings, cracked bushings required the renewal of eight 
bearings and a broken bushing made necessary the 
renewal of one bearing. 

When the locomotive had been in service 80,000 miles 
the right main crank pin ran hot on one trip which was 
responsible for setting up a fracture that resulted in a 
broken crank pin. This accident required the renewal 
of the bushings in the right side rod at the main pin, the 
front side-rod bushings on both sides and the right 
intermediate side-rod bushing. During the last 20,000 
miles of service defective castings required the renewal 
of three more bearings. 

In spite of the necessity of making rod-bushing 
changes 38 times during the 21 months the locomotive 
has beén in service, satisfactory mileages for bearing 
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performance have been obtained. One bushing ran 
42,000 miles, two more ran 58,000 miles and at the re- 
mainder of the bearing locations mileages of 62,000, 
63,000 and 64,000 have been obtained. It seems that 
the roller-bearing driving box construction exerts a 
favorable influence on rod-bushing performance when it 
is considered that these mileages exceed present aver- 
ages on roads having locomotives of similar size. 


Influence of the Roller Bearings on Other 
Factors of Design 


Due to the relative absence of vibration and the elim- 
ination of shocks due to the pounding of worn driving- 
box bearings there has been a noticeable absence of 
loose bolts on this locomotive and because of the fact 
that there have been no loosened pipe clamps the main- 
tenance of piping has been considerably less than would 
ordinarily be the case with a plain-bearing locomotive. 


Ice on the driving-wheel hubs and spokes adjacent to the 
hubs at the end of a fast passenger run indicates 
the low bearing temperatures 


No loose or broken piping or connections have been 
experienced thus far. 

The use of roller bearings on axles precludes journal 
wear and the life of the axle is increased considerably, 
being limited by the minimum wheel-fit diameter. The 
increased high speeds and bearing pressures on plain 
bearings, particularly on driving axles, has introduced 
thermal checking which often leads to ultimate axle fail- 
ure. 

The absence of thrust plates on all the wheels should 
eliminate the occurrence of heat-checked wheel hubs. 
This condition is prevalent on engine-truck wheels and 
the use of roller bearings obviates this expense of wheel 
replacement. Furthermore the roller-bearing applica- 
tion permits the use of tender wheels which have a more 
desirable hub section on the engine truck instead of the 
usual engine-truck wheel with its heavy section forming 
a bearing surface. 

It may be possible, as a result of this smoother operat- 
ing mechanism to decrease boiler maintenance. 


| 
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What Fuel Should 


Railroads Buy?* 


OCOMOTIVE boiler performance has been so im- 
proved that it now compares favorably in efficien- 
cy with the modern stationary boiler. Improvement has 
been accomplished principally by the almost universal 
installation of superheaters and brick arches in old as 
well as in new locomotives; by the extensive use of 
feedwater heaters; by the introduction of greater fur- 
nace volume and firebox-heating surface, as well as in- 
creased grate surface, in new locomotives; by the rapid- 
ly extending use of grates with individual air-inlet open- 
ings as small as practicable, and with total aggregate air- 
inlet opening so restricted that excess air is reduced ap- 
proximately to the minimum consistent with good op- 
eration. 

The more efficient boiler, accompanied by substantial 
improvement in the construction of locomotive machin- 
ery, has justified long runs, thus greatly reducing stand- 
by fuel losses. Improvements in valves and valve set- 
ting and the use of limited cut-off, steam-chest and back- 
pressure gages and the other indicators. such as pyrom- 
eters, pilot valves, etc., have combined to improve loco- 
motive operation. ; 

The stoker, by making possible the operation of large 
locomotives at maximum drawbar horsepower for hours 
has contributed essentially to progress in transportation. 
Such developments, accompanied by increased carrying 
capacity per car, reduction in grades, installation of 
modern signaling, additional trackage, reduction in de- 
lays accomplished by superior make-up and dispatching 
of trains, the education of engine crews and marked 
improvement generally in fuel furnished, have resulted, 
during the past 10 years, in a 30 per cent reduction in 
pounds of fuel per thousand 
gross ton-miles in freight 
service; namely, from 197 1b. 
in 1920 to 138 Ib. in 1930. In 
passenger-train service, with 
considerable increase in aver- 
age weight per car, the fuel 
consumption per passenger 
train car-mile was reduced 
during the same period 21 
per cent, or from 18.8 Ib. in 
1920 to 14.7 Ib. in 1930, and 
there was a further reduction in fuel used per unit of 
service during the first six months of 1931. 

The average cost of this fuel during the years 1920 to 
1930 was lowered from $4.20 to $2.34 per ton, or 44 
per cent. 

Has any other great industry survived a reduction of 
30 per cent in demand per unit of work performed, ac- 
companied by a 44 per cent reduction in price per unit 


an act of God. 


* Abstract of a paper presented at the Third International Conference 


on Bituminous Coal, held at the Carnegie Institute of Technology, Pitts- 
burgh, Pa., November 16-21, 1931, by H. C. Woodbridge. manager, Rail- 
way Service Department, Rochester & Pittsburgh Coal Company, Roch- 
ester, N. Y. Associated with Mr. Woodbridge in the preparation of this 


paper was C. P. Dampman, supervisor fuel conservation, Reading Com- 
any, Philadelphia, Pa., and Maleolm Macfarlane, general fuel inspector, 
New York Central, New York. 
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“We accept rain from the heavens as 
It seems that with the 
same complacency we are accepting the 
rain of cinders from many thousand 
locomotives with a direct loss of some 
8 to 20 per cent in coal fired.” 


By H. C. Woodbridge 


The growing market for small 
coal for pulverizing and for use 
in stationary power plants sug- 
gests the possibility of advan- 
tageously using plus 11⁄2- to 2-in. 
coal for stoker locomotives, with 
a resulting reduction in stack 
losses and in the cinder nuisance 


delivered, in dealings with its best customer and largely 
dependent associate? 


Mines and Railroads Have Similar Problems 
to Solve 


In the electrical industry there were produced 303 
kw.-hrs. per ton of coal used during the year 1902: 
in 1928 there were produced 1,135 kw.-hrs. per ton of 
coal used, an almost 400 per cent destructive change so 
far as the coal producers and railroads are concerned. 
And, simultaneously, the oil and gas industry, in its 
desperate endeavor to provide outlet for ill-advised 
over-production, has made colossal expenditures for pipe 
lines which have been used recently to transport fuel 
to points of consumption where it has been sold at less 
than cost. The use of oil burners in the United States 
increased from 12,000 in 1921 to over 600,000 in 1930. 

The coal industry has suf- 
fered exhaustively as, for 
various reasons, the rail- 
roads are now suffering, and 
with approximately the same 
mammoth investment in 
facilities for transporting 
coal as there is in coal prop- 
erties and facilities for min- 
ing, preparation of and load- 
ing coal, There can be no 
plausible excuse for failure 
of these two basic industries to co-operate whole- 
heartedly. 

That the railroads would effect substantial economy 
in fuel if their locomotive coal supply were plus 114 
or 2 in. when shipped from the mines, there is no ques- 
tion. The direct gain in fuel performance would cer- 
tainly more than offset the necessarily increased cost as 
compared with the cost of mine run, and the resultant 
increased operating efficiency and satisfactory service. 
including reduction in cinder and smoke loss frequently 
accompanied by damage or injury cost and public ill 
will, would further augment the direct profit on such 
investment. 

And of vital importance to the railroads, by confin- 
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ing the greater portion of their locomotive requirements 
to the plus 114 or 2 in. coal, the mine operators would 
be obliged to promote commercial use for essentially 
the same amount of the smaller sizes, thus furnishing 
additional traffic for the railroads. The use of these 
smaller sizes as powdered fuel and in stationary stoker- 
fired boilers has increased materially during recent years 
and extensive expansion of its use in this field depends 
upon the ability of coal operators to produce it without 
continued loss. 

I submit that there are wonderful opportunities for 
direct profit and substantial development of railroad 
business awaiting the exercise of broad vision on the 
part of those directing purchases of railway fuel. 


Good Coal Required by Modern Locomotives 


The elimination of “fines” from coal for use on loco- 
motives is desirable because of the heavy draft to 
which all locomotive fires are necessarily subjected in 
order to burn the 150 lb. of coal frequently required 
per square foot of grate surface per hour. Universally, 
such fires are fed from above either by stokers or hand 
shovels, the plane of delivery being well above the 
grates and at a level where the intensity of draft is 
rapidly approaching its firebox maximum and a large 
proportion of the fine particles of coal which are scat- 
tered in delivery through this plane usually will be 
carried over the arch and out through the flues. 

With small particles eliminated, the resultant coal is 
carried to the fire bed by its own weight where it be- 
comes plastic, cokes and burns and, in the disintegra- 
tion accompanying the process of combustion, the par- 
ticles thus formed are in the plane of least draft in- 
tensity and, therefore, are very much less likely to be 
carried over the arch than particles injected into the 
draft at higher level where the velocity of the draft 
S is at least twice that immediately above the fire 
ed. 

The distillation of gases from fine particles is much 
more rapid than from coarser pieces and the probability 
of banking increases when a fire is crowded with a pre- 
ponderance of fines. Smoke elimination is, therefore, 
more difficult with slack than with the larger sizes. 

Slack coal is lost by being blown off cars and loco- 
motive tenders, by leakers 
from cars and coal chutes, 
by falling through grates 
when preparation to fire up 
is being made, and by falling 
so far into the ashes on the 
grates when the fire is being 
built up that some of it does 
not ignite. 

The popular and efficient 
perforated grates, or the sev- 
eral designs of grates. which 
provide many small air in- 
lets well distributed over the grate surface, have reduced 
materially such ashpan loss as compared with the 
loss sustained when finger or table grates with larger 
openings are used, but a large quantity of fine coal can 
fall through seven thousand holes 14 in. in diameter 
and, in order to obtain 20 per cent air opening in a 
grate surface of 90 sq. ft., it is necessary to have ap- 
proximately seven thousand holes 14 in. in diameter, 
plus the necessary clearances between individual grates 
and grate frames. 

In Canada and the United States there are approxi- 
mately 55,000 coal-burning locomotives, more than 12,- 
000 of which are equipped with stokers. As these 
stoker-equipped locomotives constitute a substantial pro- 
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“The selection of locomotive fuel on re- 
sults of laboratory analysis alone may 
result in expensive and ill-advised con- 
The characteristics of burning 
may often prove to be of greater im- 
portance in the selection of the most 
suitable fuel than its analysis.” 


portion of the modern, high capacity units used in the 
transportation of both freight and passengers, it seems 
appropriate to include in this presentation the conclu- 
sions arrived at after extensive investigation as to the 
most suitable coal for stoker-fired locomotives. Such 
conclusions, with brief comments, are as follows: 

It is important that the coal supply in the tender 
of a locomotive be such that it will feed to and be 
handled by the conveyor screw of the stoker without 
attention or labor on the part of the fireman. This makes 
advisable the use of sized coal, the maximum dimension 
of any piece being preferably about 3 in., but not more 
than 8 in., to provide against any interruption in the 
flow of coal through the stoker mechanism from the 
tender to the firebox. Of almost equal importance in 
this particular is the proportion of fines, as a tender load 
of coal containing a considerable proportion of moist 
slack will often fail to feed into conveyor trough with- 
out manual assistance. 

As to the ideal minimum size of coal for use on 
stoker-fired iocomotives, the consensus of opinion ıs 
cenclusive thet the best results will be obtained 1f all 
coal which will pass through a 34-in. shaker screen is 
removed frum the locomotive stoker supply. The 
reasons for this restriction are not only to insure the 
desired reliability of flow through the stoker, but also 
to reduce the percentage of fines discharged into the 
firebox with smoke and cinder nuisance incident there- 
to and to make it possible, within good practice, to main- 
tain a satisfactory body of fire. 

In the preceding paragraphs effort was made to in- 
dicate the ideal and not unobtainable requisites. It is 
possible, and under certain circumstances may be ad- 
visable, to use lump, slack or mine-run on locomotives 
which are fired by hand or with stokers now in use. 
But railway officers should consider more thoroughly 
the cost of operation, the value of efficient and satis- 
factory service, and the possible benefits to be derived 
from co-operation with coal producers. 


Selection of Stoker Is Important 


The above dissertation relative to coal for locomotive 
stokers would not approach completeness without a few 
words on such mechanisms. Adequate as such appur- 
tenances have been in mak- 
ing possible the capacity 
operation of modern high- 
power locomotives, material 
reduction in the crushing and 
grinding of coal in the stoker 
has awaited recent develop- 
ments. In obtaining the 
maximum possible economy 
in fuel and reduction in 
smoke and cinder annoyance 
and costs, the selection of a 
stoker is almost, if not quite 
as important as the selection of coal, the superior per- 
formance possible with sized coal being largely defeated 
when a high percentage of such coal is ground into slack 
by the stoker and its distribution within the firebox in- 
efficiently controlled. 

The elimination of fines from coal delivered by a 
locomotive stoker is particularly desirable because of 
the thin layer of fire through all parts of which the 
draft passes freely, such thin layer of’ fire being es- 
sential to efficient locomotive stoker operation. There 
should be no banking in a stoker fire. 

We accept rain from the heavens as an act of God. 
It seems that with the same complacency we are ac- 
cepting the rain of cinders from many thousand lo- 
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comotives with a direct loss of some 8 to 20 per cent 
in coal fired. 


Laboratory Analysis Does Not Always 
Insure the Right Coal 


To select locomotive fuel on results of laboratory 
analysis alone may result in expensive and ill-advised 
contracts. The characteristics of burning may often 
prove to be of greater importance in the selection of the 
mosi suitable fuel than its analysis. To illustrate, the 
writer had considerable experience in locomotive serv ice 
with one Western coal analyzing approximately 18 per 
cent volatile, 6O per cent carbon, lo per cent ash, and 
12,500 Btu, which coal was utterly inefficient, appar- 
ently because the carbon did not burn readily at the at- 
tainable frebox temperatures, the ash containing from 
30 to 40 per cent carbon. Perhaps the carbon content of 
this coal Was too dense or lacked the necessary impuri- 
ues essential to easy ignition, the variations in chemical 
compounds of carbon being respons.ble for the difer- 
ence In Combustion characteristics. 

Recently, 1 witnessed a series of carefully conducted 
road tests in which coal analyzing 33 per cent volatile, 
57 per cent carbon, 8.85 per cent ash, 13.875 B.t.u. 
consistently evaporated approximately 18 per cent more 
water per pound of coal than was evaporated on cor- 
responding alternate day runs with coal analyzing 31 
per cent volatile, 61 per cent carbon, 7.20 per cent ash, 
and 14,360 B.t.u. The same locomotive was used and 
tonnage per train and operating conditions were prac- 
tically identical on all runs, the better performance of 
this lower heat-value coal being apparently due to its 
slightly firmer structure, a smaller percentage of fines 
and less flashy conflagration in spite of the two per 
cent greater volatile, with greater, yet thoroughly porous 
body of ash and fire on the grates. This same coal 
showed the highest average steam pressure during ex- 
tensive tests of eight high-class eastern coals, several of 
which were superior from a chemical standpoint. 

High B.t.u. content is, of course, desirable, but a few 
hundred heat units per pound often may be sacrificed 
advantageously if structure and burning characteristics 
are superior in a coal of somewhat lower B.t.u. content. 

Frequently producers claim and consumers demand 
that ash content should and must be at the irreducible 
minimum, the lower the better. At least two of the 
most distinguished fuel economists and authorities on 
railway fuel in this country have repeatedly directed 
attention to the loss entailed by hauling ash content 
from mines to points of consumption, and to the im- 
proper or incomplete combustion and heat losses directly 
chargeable to ash in coal supply. I do not question their 
conclusions, so far as altogether extraneous matter is 
concerned, but a reasonable percentage of inherent ash 
in addition to thin layers of high-ash binder often serve 
to delay combustion satisfactorily to provide an essen- 
tial body of fire and thus to diffuse and heat the air 
currents and make more nearly complete the union of 
oxygen and combustible elements throughout the fire- 
box, preventing at the same time large streams of cold 
air at any locality. 

Usually, with fires of extremely low-ash coal in mod- 
ern locomotives you will have either excessive smoke 
and excessive loss through the safety valves, or a por- 
tion of the grates will be uncovered and much of the 
heat generated will be absorbed by the excess air ad- 
mitted through the uncovered grates. The fireman, in 
attempting to’ balance these extremes, goes approxi- 
mately from one to the other, with consequent varia- 
tion in steam pressure and without obtaining the 
logical results from such chemically superior coal. 
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The ash should have fusion temperature as high as 
consistently obtainable, preferably not less than 2,500 
deg. F., in order that clinkers will not be formed and 
to assist in avoiding honeycombing on and in the flues. 
Analysis of the ash, to determine the percentage of cal- 
cium, aluminum and iron oxides, often may be more 
desirable than to determine the total quantity of ash. 
Sometimes volume and character rather than weight of 
ash must be considered. 


Effect of Moisture 


Also, from a purely chemical standpoint, water in or 
on the coal as fired absorbs uselessly some of the heat 
generated by combustion of that coal, but many test- 
plant runs while the locomotive was working at or near 
capacity have shown increased evaporation in the boiler 
per pound of coal burned when the coal was quite thor- 
oughly wet. Much road experience confirms such find- 
ings, the generally accepted reason for improvement be- 
ing that the moisture makes the fine particles adhere 
to each other or to the lumps and thus reach the fire 
bed, become plastic, coke and burn, which particles 
otherwise in great quantity would have passed over the 
arch through the tues and out the stack practically un- 
burned. 

While low-volatile (17 to 25 per cent) coals may be 
used advantageously in suburban or switching service 
where drastic smoke-restriction regulations are in effect. 
the preponderance of fines in low-volatile bituminous 
coals and their slow ignition and burning features make 
their use in heavy service, particularly on stoker-fired 
locomotives, generally unsatisfactory. 

High- volatile bituminous coals, always of compara- 
tively hard structure, when suitably sized as fired are 
advantageous in some particulars as locomotive fuel, 
because such coals ignite quickly and burn freely. But 
compliance with smoke regulations becomes increasingly 
difficult as volatile content rises, and in the selection of 
coal the fact that the heat value of the volatile con- 
tent varies should be kept in mind. While hydrogen 
has four times the heat value of carbon, the variations 
in heat value of volatile are due principally to the vary- 
ing quantities of oxygen content, ranging in the east- 
ern United States from 1.8 to 10.24 per cent. Such a 
considerable portion of this oxygen 1s combined with 
carbon as CO or CO; that the total B.t.u. content of the 
coals in question have a maximum variation of 1,290 
B.t.u. per pound. 

During the past three months I rode several hundred 
miles on a thoroughly modern locomotive equipped 
with one of the latest and most efficient stokers, burn- 
ing coal with from 39 to 42 per cent volatile content 
without smoke while the engine was working. How- 
ever, if consistently available, medium volatile coals of 
reasonably firm structure should be selected for loco- 
motive use, as such coals burn rapidly enough and main- 
tain the desired body of fire while standing or drifting 
without causing excessive loss through the safety valves. 
With such coals undesirable smoke can be eliminated 
easily, which elimination is practically impossible with 
the high volatile coals while the locomotive is standing 
or drifting and also difficult while running. 

After experiment and experience has indicated the 
available coal best suited for the service in question. 
periodical analysis to assist in maintaining quality is 
necessary, especially when the coal is obtained from 
non-progressive or irresponsible producers. From the 
viewpoint of those in charge of locomotive operation it 
is unquestionably advisable to avoid frequent changes 
in heat value, burning characteristics or sizing of coal 
furnished to any particular service. The grates, air in- 
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lets, draft induction features and human elements in- 
volved cannot be adjusted for most efficient service with 
varying fuel supply. 

Co-operation or reciprocity dealings with shippers, 
while inevitable and within reasonable limits justifiable, 
should be so handled that those in charge of locomo- 
tive design, maintenance and operation are not kept 
in confusion because of varying characteristics of the 
coal furnished. 


Coke and Oil 


Evidently coke should not be considered as locomo- 
tive fuel while its domestic use is increasingly so satis- 
factorily and the market for some of the other products 
of distillation is so unremunerative. However, with the 
return to normal conditions it is quite possible that 
coke may replace anthracite or extremely low-volatile 
bituminous coals on locomotives in suburban or switch- 
ing service in congested districts, and its use as rail- 
road station fuel should increase. 

Fuel oil is almost ideal as a heat-producing medium 
for the steam locomotive and where reliability of sup- 
ply is assured, where reciprocity with shippers justifies 
its use, and where the price for three and one-half bar- 
rels of oil is equal to the price of one ton of bituminous 
coal it will be used instead of bituminous coal. 


Sub-Bituminous Ceals 


As of interest to bituminous and coal producers and 
users, extensive tests and continued use in regular serv- 
ice have shown that sub-bituminous coals with an av- 
erage (of sixty samples) analysis as fired of moisture 
24.59 per cent, volatile 29.54 per cent, fixed carbon 
37.61 per cent, ash 8.26 per cent, sulphur 0.62 per cent, 
B.t.u. 8,856, will maintain maximum steam pressure sat- 
isfactorily in modern locomotives in heavy service. The 
amount used, however, is proportionately greater, as 
the heat content is less than in other coals. 

There must be some loss in handling the extra mois- 
ture, but those who have had extensive experience in 
the use of sub-bituminous coals on locomotives assure 
us that apparently they obtain the same results per 
B.t.u. in the sub-bituminous as in the bituminous coals 
of higher heat content. 

To handle sub-bituminous coals satisfactorily, the 
size of each opening through the grates must be as small 
as practicable—% in. to 34 in. in diameter at the grate 
surface. The perforated grates with truncated cone- 
shaped holes, having a grate surface diameter of 1 in.. 
are preferred by the Northern Pacific which uses more 
than a million tons of sub-bituminous coals per year on 
its locomotives. In comparison of performance made 
with 1% in. round holes in one set of grates, with total 
opening area of 13 per cent and with 34 in. round 
holes in another set of grates having total opening area 
of 17 per cent, the performance was more efficient and 
satisfactory with grates having smaller holes and 
smaller aggregate air opening. 

The fact of interest in this item is that enough sub- 
bituminous coal (more than 200 Ib. per sq. ft. of grate 
surface per hour) can be burned in the modern loco- 
motive firebox to produce sufficient steam for maximum 
requirements, 

Preparation 


Progressive coal operators by obtaining and analyzing 
drill cores in advance of the mining and thus guiding 
the headings into the better sections, by making seam 
analyses regularly at frequent intervals, by efficient in- 
struction and supervision of miners, by installation of 
suitable screens and picking tables and washing or air- 
cleaning facilities, supplemented by frequent analysis 


100 


of coal as loaded at the tipple, have insured high qual- 
ity in the product of their mines. But sometimes track 
spikes, cutting tools, coupling pins and other pieces oi 
iron are shipped with the coal. More than 50 mine op- 
erators on the New York Central Lines have installed 
electro-magnets at advantageous locations between the 
mine-car dump and the loading boom, which remove 
such foreign metal satisfactorily. 

Reliable coal producers see to it that cars are thor- 
oughly cleaned before loading, but as the coal car, 
loaded or empty, is frequently used as a depository for 
broken brake shoes, bolts or other tramp iron, it has 
been found expedient to install magnets in railroad coal 
chutes. 

These magnets are often placed above the apron 
used to conduct coal from the chute to locomotive ten- 
ders. The New York Central developed and has in- 
stalled such magnets in ten of the principal coaling 
stations on its lines, with the results that obstructions 
in their stokers are rarely encountered. 

We view with pride the marvelous developments in 
railroad transportation. Equally impressive develop- 
ments have been made by the 20 per cent of our bitu- 
minous coal operators who are responsible for 80 per 
cent of our bituminous coal output. 

Bituminous coal still constitutes the largest item of 
railroad tonnage and revenue. It is vitally important, 
therefore, to the railroads that bituminous coal continue 
to move freely in increasing rather than decreasing 
quantities. 

During the year 1930, the railroads of the United 
States used as fuel approximately one hundred million 
tons of bituminous coal. It is evident that no two great 
industries are more thoroughly inter-dependent. The 
present-day managements of our railroads and our sub- 
stantial bituminous coal properties are worthy of cach 
other’s confidence and intensive co-operation. 


Viseosity of Oil 
For Car-Journal Bearings 


By C. M. Larson* 


URING the winter of 1929-1930 passenger cars 

with journal boxes packed with summer car oil 
left Los Angeles, Cal.. where a temperature of plus 92 
deg. F. prevailed, for Chicago and on arrival there stood 
out over night in the coach yard in a temperature of 
18 deg. below zero. The next morning when ready to 
start westward, while backing into the station, all the 
packing rolled and pushed the lids open. Even rework- 
ing and “cut-back oil” failed to stop waste grabs. 

One can imagine the work entailed in repacking the 
large number of freight cars operated by the railroads 
on this continent twice every season to avoid the effect 
of temperature changes on journal operation. At that 
the problem of lubrication on through runs between 
northern and southern points in winter still confronts 
the car superintendent. Either the oil, if an A.R.A. 
winter oil is used, is too thin for the southern temper- 
atures, or, if an A.R.A. summer oil is used, too ad- 
hesive and thick for northern temperatures. 

To obtain a clearer understanding of the necessary 
requirements and characteristics of car oils to handle 
the lubrication of high-speed journals in both cold and 
warm weather, several makes of car oil were investi- 
gated under actual service conditions. Cold weather 
~e The author is supervising engineer for the Sinclair Refining Company. 


New York. This is an abstract of a paper presented at the Fifth Oil- 
Power Conference of the Petroleum Division, A.S.M.E., held at Penn 
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operation and its relationship to waste grabs and waste 
sticking were tested, first, in a journal box assembly in a 
cold room and, second, by packing freight cars at points 
where temperatures ran approximately 50 deg. below 
zero. It was found that when a car oil reached ap- 
proximately 200,000 sec. viscosity, it became so ad- 
hesive that waste sticking took place, while at approxi- 
mately 750,000 sec. viscosity waste grabs occurred. 
These differences in viscosity may seem very great, but, 
when an oil commences to thicken, the difference be- 
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Fig. 1—Film-strength test of petroleum lubricating oil 
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tween 200,000 and 750,000 sec. Saybolt viscosity is 

only a matter of some 5 to 15 deg. F. 

_It is interesting to note that although the wax in the 
oil gives a false viscosity below the pour, the points at 
which sticking and waste grabbing occur were those 
of the oil with the wax removed. When lead oleate or 
aluminum stearate were added to an oil a false viscosity 
throughout the entire range was noted, but the cold- 
weather evaluation was found to be in relation to the 
temperature-viscosity curve of the separated oil. 

This method of evaluating viscosity against cold- 
weather operation has been very satisfactory in the 
automotive field for both passenger-car engine start- 
ing and gear shifting in cold weather. In all cases the 
sticky, adhesive nature of an oil at low temperatures is 
related to the true viscosity. 

In warm weather the maintaining of an oil film under 
heavy loads is of utmost importance. A machine was 
developed to test lubricating film strengths. Fig. 1 
shows the results of some of these tests and that when 
summer car-oil viscosities (300 to 800 sec. at 100 deg. 
F.) are used, the selection of the source of the crude 
oil is essential in order to insure a high factor of safety 
as regards lubricating film rupture. However, this 
margin of safety decreases as winter car oils are re- 
sorted to. 

It will be noted in Fig. 2 that at 200,000 sec. Say- 
bolt viscosity a horizontal line is drawn, above which is 
indicated the zone of waste grabs based on actual test 
data of car oils Nos. 1 to 4, inclusive. At 50 sec. 
Saybolt viscosity a similar line is drawn, below which 
is the zone marked “Too thin for safety.” 

Steam-turbine bearings perform most satisfactorily 
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with an oil having a viscosity of 60 sec. at the operating 
temperature. Turbine bearings are considered a most 
excellent lubrication arrangement; the journals prac- 
tically floating on an oil film which is as free from con- 
tamination as is possible with a filtering system. Tests 
on the spindles of cotton textile mills show that when 
the viscosity of the lubricating oil at operating temper- 
ature reaches less than 50 sec., iron oxide is present. 
Yet, when the viscosity is higher than 70 sec. power 
is lost due to drag. So, as the limit of high temper- 
ature operation, the 50 sec. viscosity is shown in Fig. 
2 as the minimum viscosity to insure the proper thick- 
ness of oil film. 

Plotted in Fig. 2 are the temperature-viscosity curves 
of the A.R.A. summer car oil and the A.R.A. winter 
car oil, as well as the viscosity limits. By taking the 
viscosity minimum at 210 deg. F. and the maximum at 
130 deg. F. and extending a line through these tempera- 
ture limits it will be noted that under the A.R.A. 
winter viscosity specifications it is possible to make a 
poorer, more viscous and adhesive product than is pos- 
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Fig. 2—Viscosity of car oils as applied to railroad-car 
journal bearings 


sible under the A.R.A. summer car-oil viscousity speci- 
fications. In other words, if the 200,000 sec. viscosity 
maximum is taken for the low temperature limit, the 
A.R.A. summer oil would show waste grabs at plus 27 
deg. F. as against a plus 36 deg. F. for the A.R.A. 


winter car oil. 
* * * 


From collection of W. A. Lucas 


Erie 4-4-0 type No. 144 built in 1853 by Danforth 
Cooke & Co. 
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Box-Car Weights 


Need Reduction 


N an address delivered at the A.R.A. convention of 

1923, a prominent official of the car-building indus- 
try, traced the development of railroad cars from the 
earliest horse-drawn vehicles up to that time. Interesting 
figures were cited to show that during the industrial ex- 
pansion from 1902 to 1921, the ton-miles handled by our 
railroads increased 97 per cent, while the number of cars 
was increased only 54 per cent. This result was ac- 
complished by increasing the load-carrying capacity of 
freight cars, which changed from an average capacity of 
28.1 tons in 1902 to 42.5 tons in 1921, or 51 per cent, 
while the aggregate capacity of all cars increased 133 
per cent. Attention was forcefully directed to the 
probability that it would have been necessary to add 
2,051,550 freight cars during this 19-year period had 
the original carrying-capacity been maintained, requir- 
ing 77,250 miles of additional yard and side trackage to 
accommodate the increased number of cars. Moreover, 
had the railroads attempted to meet the 1902 to 1921 
traffic expansion by simply increasing the number of 
equipment units, a tremendous expansion of all comple- 
mentary railroad facilities, would have been required. 


New Conditions Suggest Review of Box-Car 
Capacities and Weights 


Increasing the carrying-capacity of freight cars was 
the logical solution of the problem presented to the rail- 
roads by the industrial expansion of 1902 to 1921, but 
a study of trends since 1920 seems to show that many 
factors of the railroad problems have changed. New 
conditions are now presented requiring a thorough re- 
view of load-carrying capacity, particularly the capacity 
of box cars. 

Some factors of the new problem are indicated in an 
editorial entitled “Freight Cars Grow Heavier,” which 
appeared in the March, 1931, issue of the Railway 
Mechanical Engineer. This editorial points out that 
little attention has been paid to the import of the steady 
increase in the tare weight of freight cars; the average 
weight per car actually moved in trains on Class I rail- 
roads, increased from 20.1 tons in 1920 to 22.2 tons in 
1930. The apparent indifference to this important 
trend is attributed to the fact that load-carrying capacity 
has been increased almost in exact proportion to the in- 
crease in tare weight. The editorial then demonstrates 
that load-carrying capacity ceases to be an accurate 
measure of the tare weight relationship when the trend 
in actual car load is taken into consideration, because 
this trend has been downward almost continuously since 
1920. The average load per loaded car decreased from 
29.3 tons in 1920 to 26.6 tons in 1930, showing an in- 
crease in the ratio of average tare weight to total loaded 
weight from 40.7 per cent to 45.5 per cent during this 
period. 

The steady decrease in average car load becomes even 
more significant when the box car is considered apart. 
Since bulk freight such as coal, ore and steel products, 
usually is loaded to the full capacity of hopper and 
gondola cars, the loads shipped in box cars are much 
less than the 26.6-ton average load for all cars. In fact 
it is not unusual to send a box car to its destination 
with an l.c.l. load of only three or four tons and a load 
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By Wendel J. Meyer 


The author suggests the devel- 
opment of a car of 20 tons 
capacity, weighing 15 tons, to 
handle the light average lading 
of lc. and merchandise 
freight as one means of decreas- 
ing the mounting ratio of gross 
ton-miles to net ton-miles 


of merchandise rarely exceeds ten tons. Therefore, the 
inefficiency of using a 50-ton capacity car to haul three 
to ten tons of lading becomes apparent, the tare weight 
of the car having been determined by the rated 50-ton 
load. The efficacy of providing modern 20-ton capacity 
cars for l.c.l. and merchandise shipments is distinctly a 
traffic problem, but the car-builder is within his province 
when he attempts to point out the advantages of modern 
low-capacity box cars; neither should he be considered 
impertinent when he suggests that the use of such cars 
would assist the railroads in their competition with high- 
way trucks. 

The importance of low tare weight of freight cars is 
aptly expressed in the aforementioned editorial by the 
statement: “These ratios (average tare weight to 
average total weight), which represent the average effect 
of increasing weight and decreasing average car load on 
the operations of Class I railroads of the United States 
as a whole, suggest that more attention needs to be 
given to weight in designing freight cars, particularly 
box cars, if the gross ton-mile burden of producing reve- 
nue ton-miles is not to continue its upward course.” 
Difficulties in solving this problem are presented by the 
demand for increased strength and stiffness along with 
the demand for large cubic capacity for handling auto- 
mobiles and some classes of bulky freight. However, 
the 20-ton car greatly simplifies many factors of the 
problem. Properly designed, such cars will show a 
marked reduction in tare weight without sacrificing 
cubical capacity. 


Where Weight Can Be Decreased 


When the tare weights of modern 40- and 50-ton box 
cars are analyzed, the weights of the trucks and under- 
frames are found to be the dominant items. Therefore. 
the greatest reduction in weight will be accomplished by 
consideration of these heavy units. By reducing the 
load-carrying capacity of the car to 20 tons it is possible 
immediately to reduce truck weight, scaling down of 
wheels, axles, side frames and bolsters, resulting in a 
large decrease in the weights of these parts. Some ap- 
preciable reduction in weight follows the lighter loads 
on body bolsters and cross bearers and the weight of 
the side construction can be reduced slightly, but radical 
change of center-sill area would be resisted by car de- 
partment officers because the low capacity cars would be 
associated with heavy cars in long trains and in switch- 

(Concluded on page 104) 
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What About 
The Railroads? 


LIHU Root gave a series of lectures at Yale Uni- 
4 versity in 1907 on “The Citizen’s Part in Govern- 


ment.”* Among other things he pointed out that our 


democratic form of government in this country is still 
on trial, since its ultimate success will depend on the 
extent to which each individual citizen discharges his 
full civic responsibilities. Unfortunately the average 
citizen today is not giving much intelligent concern to 
these matters, but is leaving them largely in the hands 
of politicians and lobbyists, 

That we cannot much longer allow this condition to 
exist without grave danger of catastrophe is empha- 
sized in the following statement from one of Mr. Root’s 
lectures: “The proportional part played by government 
in the personal affairs of every individual life is rapidly 
increasing. The crowding and complications, the inven- 
tions and improvements and co-operation of modern life 
have enormously increased the dependence of men upon 
each other.” 

The railroads have been a large factor in bringing 
about this complicated modern existence—and today, al- 
though they handle 75 per cent of the traffic transported 
in this country, they stand in grave danger because as 
public utilities they are at the mercy of governmental 
control and regulation, which has failed abjectly in 
measuring up to a reasonably high standard of perform- 
ance. It has been strong on details and weak in a large 
way in a constructive statesmanlike handling. 

It is therefore of vital importance that the people 


generally take a larger and more intelligent interest in . 


this and similar problems, else they may wake up some 
day and find that irreparable damage has been done to 

a common welfare, if indeed it has not already been 
one. 

Railroad employees of all classes and in all depart- 
ments should be well informed about governmental re- 
lations to the railways and should do their full part as 
citizens in helping to direct railroad legislation and 
regulation along safe and constructive lines. 


Railroads Unwisely Regulated 


A man in the securities business could not under- 
stand why he could not sell railroad stocks or bonds to 
his customers and attempted to analyze the problem. 
As a result a book, “The I.C.C. Versus Class I Rail- 
toads of the United States,” written by Horatio L. 
Whitridge, was recently published in inexpensive form 
by the Simmons-Boardman Publishing Company. 

Mr. Whitridge has assembled a large amount of data 
covering the experiences of the railroads since the 
Transportation Act of 1920 became effective. No one 
in these days questions the advisability of a reasonable 
amount of regulation for our public utilities. The pub- 
lic interest is, of course, the paramount consideration 
and must be fully protected. Regulators apparently, 
however, have been so busy in shortsightedly attempt- 
ing to protect the interests of the public that they have 
almost killed the railroads, whereas the public interest 
would have been best served by using good statesman- 
ship in intelligently fostering them. 

As Mr. Whitridge states, “The Interstate Commerce 
Commission has in years gone by repeatedly attempted 


* Published in book form by the Yale University Press, 1907 and 1920. 
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to have Congress delegate to it the authority to oper- 
ate the railroads, to the end that commerce should move 
freely, and as nearly free as possible, in which policy 
the Commission has shown greater interest than in 
treating the railroads as private property, devoted to 
the public use, but still entitled to all the protection 
given to private property under the Constitution of the 
United States.” 

The commissioners are worked almost to the limit of 
endurance, handling a great multiplicity of details and 
heading up a variety of bureaus, at an expense to the 
citizens of this country of about nine million dollars a 
year. Incidentally, can anyone explain the “holier than 
thou” attitude of these government servants—high and 
Jow—in attempting to direct the great army of experi- 
enced railroad officers and employees? It would in- 
deed be ridiculous if its effects did not promise to prove 
so serious. 


What Can We Expect? 


What is to be expected, however, of a Commission 
“composed of eight lawyers, one newspaper reporter, 
one railroad engineer and one economist,” one of which, 
and a most active one, avowedly favors government 
ownership of the railroads? Mr. Whitridge’s book, 
which bears the sub-title, “The Nullification of the 
Transportation Act,” shows in detail how and where 
the Interstate Commerce Commission has failed to 
measure up to its full responsibilities. 

Incidentally, Mr. Whitridge includes in the book the 
final report on the co-ordination and development of 
transport, of the Royal Commission on Transport of 
Great Britain, the conclusion of which, as to the rail- 
ways, reads as follows: “While we have thought it our 
duty to criticize railway management to some extent 
and to make certain suggestions for its improvement, 
we do not fail to recognize the great services railways 
have rendered and are rendering to the country. We 
are profoundly conscious of the importance of main- 
taining an efficient and prosperous railway system. 
Railways are far from having been rendered obsolete 
by newer forms of transport, as stage coaches, and, to 
a considerable extent, canals were when railways were 
introduced. For many purposes—in fact, for the main 
business of transport—they are indispensable, even 
though newer forms of transport have, in some ways, 
modified the position they previously held. In addi- 
tion to this, an immense proportion of capital is in- 
vested in the railways, and so long as they remain in- 
dispensable, the nation cannot afford to place this capi- 
tal on the scrap heap or even to render it partially un- 
remunerative. The aim should be to harmonize and co- 
ordinate the newer and the older forms of transport 
with the object of obtaining from each the maximum of 
advantage.” 


What the Individual Can Do 


How can a railroad employee be most helpful in dis- 
charging his civic duties? 

First, he should inform himself, as fully as possible, 
about the facts concerning railroad operation and regu- 
lation, so that he can answer intelligently questions of 
his friends and neighbors, and reply to unjust criticism 
from whatever source. ; 
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Second, he should painstakingly discharge all of his 
functions as a citizen. This means not alone voting at 
ihe polls and paying taxes, but rather in going to the 
very roots of the matter and seeing that the right men 
are selected and put forward as candidates for office. 
It is a serious delinquency to allow this selection of the 
candidates to rest in the hands of politicians and “in- 
terested” parties. Exactly what steps are taken to place 
a man’s name on the ballot? A study of this question 
could well be made by all citizens. 

Third, keep after your representatives in the town 
council, the state legislature and Congress. You say 
you are only an individual and that they will not pay 
any attention to you. You are mistaken. Remember 
this, these people keep their “ears close to the ground.” 
They want to know what is in the minds of their con- 
stituents. They do pay attention to those who are in- 
terested enough to make their opinion known. Silence, 
in their opinion, is equivalent to approval, or at least is 
evidence of disinterestedness. 

Mr. Whitridge’s book gives the facts about railroad 
regulation and its shortcomings. It is easy to read. 


Box-Car Weights 
Need Reduction 


(Continued from page 102) 


ing movements. Taking all these factors into considera- 
tion, a conservative estimate of a carefully designed 20- 
ton car places its tare weight at about 30,000 Ib. Com- 
parison of this figure with 46,500 lb., the weight of a 
modern A.R.A. standard 50-ton box car, shows a reduc- 
tion of 16,500 Ib. Based on 70,000 Ib. and 169,000 1b. 
maximum weight on rails for the 20-ton and 50-ton cars 
respectively, the ratio of tare weight to total limit weight 


is 43 per cent for the 20-ton car and only 27.5 per cent | 


for the 50-ton car, but, with a 10-ton load of merchan- 
dise, the ratios are 60 per cent for the 20-ton car and 70 
per cent for the 50-ton car. 

While such ratios furnish interesting statistical com- 
parisons, actual tare weight is the important considera- 
tion. It has been estimated that a freight car spends 
only about 43 days of each year actually on the road 
and eleven of these days are spent running empty in 
search of load. Since the average car is empty during 
about 25 per cent of its total time behind a locomotive, 
its actual tare weight has a tremendous influence on 
locomotive fuel consumption. Fuel consumption is still 
a major item of railroad operating expense in spite of 
the excellent advance which has been made in locomo- 
tive efficiency during the past eleven years. 


Suggestions for Using the Light Cars 


On account of its low tare weight, the 20-ton box car 
presents the feasibility of inaugurating scheduled pack- 
age-car service for short-haul traffic. To be efficient, 
such service should be arranged to keep these low-ca- 
pacity package cars out of classification yards and 
switching movements, by making up trains so that a 
car may easily be dropped at its destination and another, 
consigned to a point farther along the line, may be 
picked up. Moreover, supplementing this short-haul 
package-car service with a trucking service operated by 
railroad companies in strategic towns and cities would 
result in an important step toward regaining the traffic 
which the highway trucks have succeeded in taking from 
the railroads. The economical radius of operation is 
purely a traffic and operating problem, but whether the 
radius be fixed at 30, 50 or 90 miles, the important fac- 
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tors of the problem are unchanged. Even though the 
highway truck may have the advantage in the thirty- 
mile haul, the railroad could afford to operate at a loss 
in this territory in order to promote and advertise the 
new service, depending on the profitable longer hauls to 
make up the deficit. The most important aspect of the 
problem is the requirement that the railroads must de- 
vise a service which will give the shippers better, cheap- 
er, quicker and more convenient transportation than is 
now afforded by the highway truck. Tare weight of 
box cars enters the problem because it is more eco- 
nomical to haul a light load than a heavy one. 

The classification yard and other switching move- 
ments enter the problem of car design because the 
shocks encountered in these fields subject the cars to 
their greatest punishment and consequent damage. To 
enable the cars to withstand the handling received in 
modern switching movements, the car designer has 
been compelled to add weight. Minimizing all classifi- 
cation movements of the proposed 20-ton cars will per- 
mit additional reduction in the weights of center-sills 
and underframes and further decreases in tare weights. 


The automotive industry has benefited the railroads 
by immense shipments of raw material, supplies and fin- 
ished products and by creating large shipments of road- 
building materials. The fact that a product of this in- 
dustry, the highway truck, now has entered the trans- 
portation field as a competitor must be faced coura- 
geously by the railroads. The problem will not be com- 
pletely solved by appealing to outside help for increased 
rates, decreased taxes nor by penalties imposed upon the 
competitor; the solution must come from resourceful 
railroad management. Load-carrying capacities of box 
cars and tare weights are important factors of the prob- 
lem, which demand a thorough review. 

x * * 
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Crown-sheet failure due to low water which caused four 
deaths and serious injuries to two persons—Water- 
glass opening plugged by rubber gasket 
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Plain 
Nuisances 


Black smoke spells waste in no uncertain terms. 
Noise and din cause confusion and distraught nerves 
and spell inefficiency. The railroads make plentv—yes, 
too much—of both of these nuisances. 


Smoke 


The railroads are fighting for their very existence. 
Private automobiles and competition of the motor bus 
have steadily been cutting more and more into their 
passenger traffic for many years. The rate of growth 
of freight traffic in normal times has also been slow- 
ing up. In order successfully to cope with such com- 
petition, every possible step must be taken to increase 
the efficiency of operation. The service must also be 
improved and public opinion must be rallied to the sup- 
port of the railroads. 

The quantity of smoke emitted from the stack is a 
measure of the efficiency of fuel consumption—-in the 
inverse ratio. This in itself offers a sufficient incen- 
tive to go to unusual lengths in smoke abatement pro- 
grams on the railroads, but there is another factor 
which is equally, if not more important, and that is, the 
reactions of the public to smoke from locomotives, ter- 
minals and repair plants. 

The American public is becoming more and more 
sensitive to the smoke nuisance and is less and less in- 
clined to tolerate it. The railroads must have the good 
will of the public and are simply inviting trouble if 
they do not aggressively carry forward programs to 
eliminate the smoke nuisance—and it can be done; at 
least certain roads, or certain parts of some roads, have 
made remarkable records in this respect. It is largely 
a matter of education; education not alone for the men 
on the engine, but of the entire organization, since 
many factors are involved, such, for instance, as the 
quality of the fuel, the provision of a uniform quality in 
a given district, the condition of the power, the control 
of various elements of train operation, etc. Close and 
intelligent supervision is also necessary. High stand- 
ards of performance must be established and no devia- 
tion from these standards can be tolerated, else the en- 
tire organization quickly slips back into a state of in- 
difference. 

The mechanical engineer has not as yet discharged 
his full responsibility. After all, the successful working 
of any device operated by human beings must be made 
as foolproof as possible. Are there not ways in which 
the designs of locomotives and boilers can be so im- 
proved that more and more the efficiency of combustion 
can be automatically controlled, thus making it possible 
better to control the smoke nuisance? 


Noise 


One of the irritating things that have come to us with 
modern industry and the extended use of mechanical 
power has been the noise and din. It began with the 
introduction of the steam engine and has always char- 
acterized railroad operation. The total effect of all this 
noise and racket upon human beings is exceedingly 

serious. This is more and more becoming recognized 

and various agencies have been set up in the last few 
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years to study the problem and also to take scientific 
measures to reduce or, if possible, eliminate this 
nuisance, 

Obviously little attention was given to such things 
in the earlier stages of industry. Quite automatically 
much noise in the operation of machinery has been 
eliminated because, as we have developed larger and 
more efficient machines, the tendency has been to make 
them more and more smooth running and noiseless. 
With such improvements being made in the field of in- 
dustry and construction, the public naturally looks to 
the railroads to improve the design and operation of 
their equipment, so that trains can be operated with 
less disturbance to the communities through which they 
pass and to the passengers riding in them. Unfortu- 
nately, little progress has been made, except possibly 
on those railroads which have electrified their suburban 
services. * 

Here again, the problem of improving conditions in- 
volves improved designs of machinery and equipment. 
aggressive and painstaking educational processes, and 
eternal vigilance on the part of the supervision. Un- 
doubtedly, also, the mechanical engineer can make a 
large contribution by applying to the design of railroad 
equipment some of the principles and materials which 
have been developed in recent years and which are doing 
so much to minimize noise and din in other fields of in- 
dustry. 

What might it not mean in meeting and overcoming 
competition for the passenger business, for instance, if 
the passengers could make their journeys in greater com- 
fort, cleanliness and quiet? Surely such objectives are 
not impossible of achievement. On the other hand, the 
continuance of the present smoke and noise nuisances on 
the railroads promises to meet with determined resist- 
ance on the part of the public, if greater efforts are 
not made to do away with them. 


Locomotive Attention 
At Terminals 


Since steam locomotives spend, on the average, more 
than half of their time at locomotive terminals, the 
idea has been advanced that the terminal should be 
considered comparable to an operating division, at least 
in so far as scheduling locomotive movements through 
the terminal is concerned. This does not mean that 
a separate organization or division of authority should 
be created for operating the terminal, but simply that 
more attention should be given to proportioning lo- 
comotive time at terminals with a view to maximum 
economy and locomotive availability. 

All of the operations and movements of a locomotive 
from the time dispatched until it arrives at a terminal 
are carefully watched and recorded, except possibly 
measuring the exact amounts of fuel burned and water 
used, which is done only on special test runs. From 
the time a locomotive arrives at the terminal until it 
is dispatched, however, relatively little information is 
available as to its handling. A certain amount of re- 
pair work usually has to be done, being checked off 
as completed and the locomotive marked up on the dis- 
patcher’s board when available for service. Would not 
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a more general periodic analysis and checking of indi- 
vidual locomotive-conditioning operations at all ter- 
minals be worth while in assuring a uniformly satis- 
factory performance? 

About the only measure of overall efficiency at the 
locomotive terminal is ‘cost per locomotive turned,” 
which is a more or less indefinite basis of comparison 
between two terminals, or even for one period as against 
another at the same terminal. That this item of ex- 
pense, as well as the proportion of time locomotives 
spend at terminals, can be substantially reduced by the 
introduction of modern machine tools, drop-table equip- 
ment, etc. ; up-to-date outside facilities, such as mechan- 
ical ash plants and automatic coal- and sand-handling 
apparatus, and ample stationary-boiler capacity for 
steaming locomotives in the enginehouse without light- 
ing fires, is hardly to be doubted. Improvements are 
also effected by the consolidation of terminals. In some 
instances, one enginehouse and staff have been pro- 
vided to replace as many as three or more smaller en- 
ginehouses and separate organizations. This concen- 
tration of terminal-conditioning work at a single point 
has permitted the provision of improved facilities and 
greatly reducing the unit cost of locomotive handling. 

Except for a relatively few terminals, most existing 
locomotive terminals are operating on essentially the 
same basis as they have been for many years, at least 
as far as their mechanical facilities are concerned. Ad- 
ditional terminal improvements on practically all roads 
may be accomplished by a more systematic check of 
operations to assure the best results with the facilities 
at hand and by the improvement of these facilities as 
fast as practicable. The objectives sought in modern 
terminal operation may well be summarized in terms 
of improved locomotive utilization as represented by 
a reduction in the time required to return locomotives 
to service; improved maintenance condition of locomo- 
tives, resulting in a reduction of failures and larger out- 
put of locomotives while on the road, and a reduction 
in cost to perform all necessary routine and maintenance 
operations at the terminal. 


Freight Cars in 
High-Speed Service 


In the urge to meet competition, both between them- 
selves and other transportation agencies, steam rail- 
roads have speeded up freight service substantially. In 
fact, the average speed of freight trains for the first 10 
months of 1931 was 14.7 m.p.h., an increase of practi- 
cally 25 per cent over that of 10 years ago. To achieve 
this average, many trains run at much higher speeds and, 
in fact, sometimes approach passenger-train schedules. 
For example, since October 1, 1931, the St. Louis 
Southwestern has been operating the “Blue Streak,” 
known as America’s fastest freight train, between East 
St. Louis, Ill., and Texarkana, Ark., a distance of prac- 
tically 560 miles, in 16 hr. 35 min. elapsed time. The 
schedule of this train calls for four stops, aggregating 
38 minutes, which reduces the running time to practi- 
cally 16 hours, and makes the average running speed 
about 35 m.p.h. 

The requirements in-the way of freight-car condi- 
tions to permit safe operation at speeds such as this can 
be readily appreciated. The special attention given to 
cars reserved for service in the “Blue Streak” is de- 
scribed by J. R. Turney, vice-president of the St. Louis 
Southwestern, as follows: “The very best cars avail- 
able for merchandise loading are selected in the East 
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St. Louis yard for preparation for the following day’s 
loading at Florida street. Special inspection is made of 
all journals, brasses and wedges. Oil boxes are re- 
packed with new oil and new waste. On an average, 
each car so prepared requires three journal wedges 
and five brasses. Oil boxes are also carefully inspected 
for loose and wornout box bolts. Seven box bolts are 
renewed on an average per car. Grip nuts are applied 
to all box bolts when missing. Unusual, careful inspec- 
tion is made of all brake beams and an average of three 
brake beams per car are applied. Cars are equipped 
with one-inch solid-eye brake hanger and 1%4-in. brake- 
hanger key bolts; flat split keys 34 in. by 3% in. are 
used in the key bolts. 

“Cars are jacked up on both ends for inspection of 
center plates and center pins, and side bearings and cen- 
ter plates at both ends are oiled. Air brakes are cleaned 
at intervals of nine months, instead of the usual clean- 
ing once a year. Extraordinary inspection is made of 
couplers and draft gear and care taken to see that 
brake-beam safety irons are in good order before de- 
‘parture. Side doors are carefully inspected, and, when 
necessary, repaired to make sure they are in good work- 
ing order and delay will not be incurred in getting them 
open at intermediate points. When packing oil boxes. 
special care is taken not to place packing so high as to 
create hazard of waste grab when cars are operated at 
high speeds over frogs and switches and railroad cross- 
ings. Wheels are closely inspected and any that are not 
in first-class condition are removed.” 

After this extraordinary servicing, as described by 
Mr. Turney, tags stamped “Special” are applied to the 
cars, indicating that the cars are not to be used in any 
service except the “Blue Streak.” Owing to the un- 
usual care in checking journal-box, wheel and truck 
conditions, it is reported that the St. Louis Southwest- 
ern has had but one hot box on this train since it was 
placed in operation five months ago. 


A New Era 
In Transportation 


For some time there has been a growing opinion that 
any future improvement in net railway operating income 
must depend almost entirely on reductions in the cost 
of operation. For many years prior to the end of the 
World War there was an accelerating increase in the 
volume of freight traffic. While improvements in oper- 
ating efficiency received constant attention during this 
period, they were aimed at increasing the capacity of 
the railroads to meet the growing demands fully as 
much, if not more than, at decreases in unit operating 
costs for their own sake. Increasing gross revenues 
were favorable to increasing net. Since the close of the 
war, however, the freight-traffic demands on the rail- 
road have become stabilized. The upward trend in vol- 
ume since that time has been insignificant in amount. 
But a new condition of even greater significance than 
the apparent stabilization of freight-traffic demand is 
now forcing itself on the attention of railway officers: 
that is, the growth of competition from other trans- 
portation agencies which is assuming disturbing propor- 
tions. Prior to the awakening effected by the present 
depression, few persons interested in railway transpor- 
tation gave a moment’s consideration to the possibility 
that railway methods needed major changes to meet 
changes in business conditions and the desires of ship- 
pers as to how or when their freight was to be accepted, 
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forwarded and delivered. It was accepted as an axiom 
that the transportation requirements of the country 
must adjust themselves to the convenience of systema- 
tized station, yard and train operation. Now the rail- 
ways, utilizing their time-honored methods and equip- 
ment, find themselves unable to compete successfully 
with highway transport in a growing volume of l.c.l. 
and merchandise carload shipments. While some of the 
advantage in favor of highway transport lies in the 
absence of regulation and in subsidies from the tax- 
payer, these are by no means its only advantages. 
Quicker deliveries, cheaper packing and more con- 
venient schedules, to suit the desires of individual 
shippers, are highly important factors in its favor. 
What is the position in which the railways now find 
themselves? Inland waterways, pipe lines and the 


Panama Canal are making significant inroads in the. 


field of mass transportation, for which the railways are 
pre-eminently adapted. In its study of inland water- 
ways, the Bureau of Railway Economics estimated that 
in 1928, pipe lines handled 30 billion ton-miles and in- 
land waterways 13 billion ton-miles. The Department 
of Commerce reports that the intercoastal movement 
through the Panama Canal during that year amounted 
to 934 million tons, which, had it been moved by rail, 
would probably have accounted for approximately 20 
billion ton-miles. Here is a total of about 63 billion 
ton-miles, or over 13 per cent as much transportation 
service as the 477 billion ton-miles handled by the rail- 
roads. In the short-haul movement of package freight 
and carload merchandise, motor trucks were estimated 
to have handled 101% billion ton-miles in 1928, an esti- 
mate which has since been conceded to be much too 
low. Whatever the amount may have been, its impor- 
tance lies in the fact that it represents business which 
moves on high rates. Furthermore, since that time 
motor-truck service has made further inroads into the 
high-tariff business of the railroads, one estimate indi- 
cating that it amounted to 10 per cent of the ton-mile 
volume of railroad traffic in 1930. 

From time to time as attention has been called to 
the gradual loss of l.c.l. traffic it has been suggested 
that the railroads might be better off without this busi- 
ness, because the cost of terminal handling and trans- 
fers make it unprofitable. The same conditions which 
are causing the loss of this business, however, are en- 
dangering the profitable merchandise carload business 
and, unless active measures are taken to permit the 
railroads to compete for this business on a profitable 
basis, they will find it increasingly difficult to maintain 
their position as a low-cost mass transportation machine 
in the face of growing competition from inland water- 
ways. 

This means that the problem of future development 

must be faced in a new attitude. Railroads must be 
adapted to meet not only the economic needs, but the 
wishes, of shippers even though this entails major 
changes both in equipment and operating methods. 
_ For many years there has been a steady increase 
in the average weight and capacity of freight cars. 
This development has resulted from a centering of 
attention in designing on the use of cars for various 
kinds of bulk shipments. In the case of open-top 
cars this has produced a satisfactory result, since these 
cars may largely be classed as single-purpose units for 
the handling of products of mines. In the case of box 
cars, however, the class of service which controls their 
design represents a small percentage of their actual 
utilization. 

Elsewhere in this issue Wendel J. Meyer proposes 
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the development of a box car of 20 tons capacity weigh- 
ing 15 tons, to be used for light 1.c.l. and merchandise 
lading. The purpose which the author has in mind 
in making this proposal is to decrease the mounting 
ratio of net ton-miles to gross ton-miles; that is, to 
effect economy in operation. 

Operating economies will be of as great, or even 
greater, importance in the future than they have been 
in the past. But the salvation of the railways will not 
be effected by considerations confined to decreasing the 
cost of present methods of. operation. As R. H. Aish- 
ton, president of the American Railway Association, 
pointed out in his talk at the 1931 meeting of the Me- 
chanical Division, the future of the railway industry 
depends in a large measure on a willingness of railway 
officers to forget precedent and aggressively undertake 
to make the service whatever rapidly changing com- 
merce and industry want it to be. 

It is becoming more and more evident that this will 
require new types of equipment. At the present time. 
for instance, there is an increasing demand for cars 
suitable for the bulk shipment and gravity unloading of 
cement. A new industry for the preparation and dis- 
tribution of frozen foods will soon demand mobile re- 
frigeration at temperatures considerably below those 
now customarily obtained in refrigerator cars of con- 
ventional construction. The demand for a reduced cost 
of packing of many products for shipment requires im- 
provements in the character of freight cars, both as to 
protection against destructive stocks, and in character of 
the container itself. The cost of transportation includes 
collection and delivery, as well as rail shipment. Sim- 
plication and cheapening of the process of transferring 
freight between road and rail is a necessity which the 
railroads must meet. 

These are not problems which mechanical department 
officers can solve alone. They are problems which re- 
quire close co-operation among mechanical, traffic and 
operating officers. Mechanical officers can, however, 
contribute largely to hastening their solution by a will- 
ingness to accept and adapt changes in established 
standards and practice whenever it becomes apparent 
that their retention hinders the development of new 
traffic or the retention of the old. Bureaucratic inertia 
must give way to initiative and aggressive determination 
if American railways are to remain what: they have 
been in the past—the best and cheapest inland trans- 
portation machine in the world. 


NEW BOOKS 


Wacon Detaits AND Construction. By P. H. Saunders, 
A.M.I. Loco. E., M.LE.I. Published by Crosby Lockwood 
& Son, Stationers Hall Court, Ludgate Hill, E.C., Lon- 
don. 142 pages, illustrated. Price, 7 shillings, 6 pence. 


In this handbook the author has endeavored to explain 
the main points of car building in general, selecting the 
most difficult examples met with in the methods of con- 
struction of British, continental and colonial railway 
cars. Detailed explanations of the methods of making 
the ironwork which enters into car construction are 
given, and also some description of the various ma- 
chines and appliances used in car building. The book 
is intended for railway engineers, students, and those 
engaged in the design and construction of railway cars, 
or for those concerned in the change-over from wood 
to steel car building. 
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THE READER'S PAGE 


A Question on 
A. R. A. Rule 3 


To THE EDITOR: 


It appears impracticable to make proper repairs to 
certain cars which come to our attention. 

A.R.A. Rule 3, Section c, paragraph 2, requires all 
cars built after November 1, 1920, to have A.R.A. Type 
D 6-in. by 8-in., or Type E 614-in. by 8-in. shank cou- 
plers. Since that time there have been quite a number 
of cars built with the Type D 5-in. by 7-in. shank, 8% 
in. butt couplers and stenciled “Type D couplers, 5-in. 
by 7-in. shank, 814-in. butt.” 

What I should like to know is how to make proper 

repairs to these cars when they are under load, it not 
being practicable to transfer the load or hold the car 
to get material from the car owner. 
_ Could we apply an A.R.A. Type D coupler, 5-in. by 
7-in., shank, 94g-in. butt, and an A.R.A. yoke and 
charge the owner for betterment, or would we have to 
apply an A.R.A. 6-in. by 8-in. shank coupler and get 
paid for our time and material ? W. E. Hocrrn. 


Answers to Air-Brake 
Questions—The Release Pipe 


To THE EDITOR: i 


-In the December, 1931, issue of the Railway Me- 
chanical Engineer I note that Mr. Herndon has an- 
swered several of the air-brake questions. If the ques- 
tion involved refers to the No. 6 E. T. brake and by 
the U-pipe is meant that part of the release pipe be- 
tween both brake valves, Mr. Herndon has answered 
the questions correctly. 

The retaining-valve pipe under a car is connected to 
the exhaust port of the triple valve. The release pipe 
on the locomotive is connected to the exhaust port of 
the distributing valve. The bottom portion of the dis- 
tributing valve is nothing more than a triple valve. On 
a car, the retaining-valve pipe runs up to the retaining 
valve and, when the retainer handle is turned down, 
the pipe is open to the atmosphere. On a locomotive, 
the release pipe runs up to the automatic brake valve, 
but it passes through the independent brake valve first 
before reaching the automatic. In other words, when 
the independent brake-valve handle is in running posi- 
tion, the release pipe runs through it to the automatic 
valve. 

If the release pipe, after leaving the distributing 
valve, ran up to the automatic valve first. we can readilv 
see that to get an independent application we would 
have to move two brake-valve handles. But by having 
the release pipe pass through the independent valve, 
the release pipe leading to the automatic is blocked 
as soon as we move the independent valve out of run- 
ning position. We get an independent application and 
only have to move one brake-valve handle. 

When an engineman applies the automatic brake, he 
blocks his release pipe at both ends. If double heading, 
the engineman on the head locomotive, in addition to 
blocking his release pipe at both ends, also blocks the 
release pipe at the distributing valve on the second loco- 
motive, otherwise the brake on the second locomotive 
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would not apply. If the independent brake valve only 
is moved out of running position, the release pipe is 
blocked in the middle. 

The release pipe is the most important pipe on the 
E. T. equipment. Still it is nothing more than a retain- 
ing pipe, but the reason why we do not call it a retain- 
ing pipe is because it is on the locomotive instead of 
on a car. W. C. GARAGHT. 


Renewing Arch Bars— 
An Answer 


To THE EDITOR: 

Replying to “A. Subscriber's” question on The 
Reader’s Page of the February issue of the Railway 
Mechanical Enginecr, the third paragraph of Rule 26 
reads as follows: “Arch bars and tie bars, as to the 
above standard dimensions, shall be maintained in 
kind.” Therefore, relative to the question of applying 
a 134-in. by 41⁄4-in. arch bar on a truck having a 14-in. 
by 5-in. bar standard to the car. I would take the rule 
to mean that either bar substituted for the other would 
constitute wrong repairs. 


, 


A. READER. 

[This letter was not signed by the writer. However, 
because it is an answer to a question which was asked 
by one of our readers, we have published it even 
though we do not know the identity of the writer. A 
number of other letters with anonymous signatures have 
been received from time to time for publication in this 
department. Opinions set forth and published in letters 
in this department are, of course, not necessarily those 
of the editor of the Railway Mechanical Engineer. Any 
letter deemed to be of sufficient intrinsic interest to our 
readers will be printed. If a writer so desires, his let- 
ter may be published anonymously, but every communi- 
cation must be accompanied by the writer’s name and 
address to insure good faith_—EnirTor. ] 


Wow! A Hot One 
For the Editor 


To THE EDITOR: 

It seems to me your editorial, “Hidden Treasures,” in 
the Railway Mechanical Engineer of February, page 65, 
is just a lot of “hooey.” The illustration you give is 
striking, but after all, is it representative? Are you not 
drawing unwarranted general conclusions from a 
rather unique specific case? To me the editorial sounds 
a good bit like preaching—high sounding words and 
sentiments without a sound logical common-sense basis. 

The human element! What is it in a railroad shop 
or elsewhere in the mechanical department?’ You dig- 
nify it with a lot of importance. Yet, after all, is it 
not something which is very intangible—and thus well 
suited for bluffing and alibi purposes? The average 
chap on a railroad is not so very different from a ma- 
chine. He is not wildly interested in his work, except 
that it brings him a wage for the support of himself 
and his dependents. He is very much of a machine in 
some respects; he doesn’t want to be bothered with 
problems which require initiative or aggressiveness. He 
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is happy and contented when undisturbed and running 
along in a rut. 

Of course, among the entire bunch there are a few— 
extremely few—ambitious self-starters, but why worry 
about them. They will forge to the top anyway. You 
can’t keep them down. f 

Why waste good paper and printers’ ink in these 
hard times by letting your imagination run riot, unless, 
indeed, your objective is to distract our attention with 
a bit of subtle, ironic humor. 


Forget it! WADDY. 


Hidden Treasures— 
A Labor Audit 


To THE EDITOR: 


I happened on your very interesting editorial entitled 
“Hidden Treasures” in the February issue. 

It should strike a responsive chord, because almost 
every company of any considerable size has a number 
of capable men buried somewhere within the mazes of 
its organization. A few years ago The American Roll- 
ing Mill Company recognized this fact, and endeavored 
to do something about it. The result was a labor audit 
which, though it is faulty and certainly not one hundred 
per cent efficient, is at least a step in the right direction. 
Later on, when the steel business becomes more profit- 
able. our personnel department tells me that they in- 
tend to follow up on their audit more aggressively and 
believe they can improve upon it. : i 

After reading the editorial I thought you might like 
to see what we have done, and am attaching a copy of 
an article describing our practices. 

HucH W. WRIGHT, 


Assistant to Director of Publicity, American Rolling Mill Company. 

x * * 
[Mr. Wright enclosed with his letter an article en- 
titled, “How Armco Measures the Worth of Its Men,” 


Mippietows, Onto. 


PERSONNEL MAN’S GUIDE FOR QUESTIONING 
FOREMEN IN TAKING PERSONNEL AUDIT 
GENERAL RATING 

Exceptional—Above Average—Average—Below Average 
' As Worker on Present JoB 
Good Man—Hard Worker—Plugger Type—Slow—Speedy 
DEPENDABILITY 
Steady—Irregular—Lays Off Without Notice—Late to Work—Re- 
quires Supervision—Carries Out Instructions 
AMBITION 
Tries Dare Looking. Forward to and Learning the Next Job— 
Taking Armco Training 
INITIATIVE 
Himself—Clock Watcher—-Needs a Leader—Can 


Goes Ahead by 
Lead Men—Lazy 


DisPposiT10N 


Cheer ful—Noisy—Sulky—Alert—Gets Along Well with the Men— 
Co-operates 
Promotion 


Can Handle Next Job—Will Make a Leader—Formanship Timber— 
Reached His Limit—Needs Expericnce—Needs Training. 


TRANSFERS 


Would Fit in Better Some Place Else—Has Asked for Other 
g Work—Deserves Something Better—Unsatisfactory. 


prepared by C. H. Murray, director to personal, Amer- 
ican Rolling Mill Company, which was published in the 
Iron Age last September. Mr. Murray introduced the 
system about eleven years ago. The following ex- 
tracts are taken from his article: 

“The personnel audit” is the organization of a sys- 
tem which provides for fact-gathering, compilation, and 
the proper utilization of the facts. Though no system 
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has ever been devised which will measure efficiently 
human characteristics, it is surprising the great amount 
of information about persons employed by any com- 
pany which can be uncovered and made available by a 
simple personnel audit. Designed primarily to point 
out the relative abilities of the individuals and to pre- 
vent the channels of progress from becoming clogged, 
it refreshes the mind of the immediate supervision re- 
garding the capabilities of the men under it, familiarizes 
the personnel division with the character of the em- 
ployees, and is a factor in many organization matters. 

It is logical that a personnel audit would be of special 
benefit in peak periods when an organization is rapidly 
expanding, or in periods of depression when it is con- 
tracting. In both situations, that vital and intricate 
problem of placement, or removal, of men must receive 
intelligent and serious consideration because it exerts a 
powerful influence upon making better products at a 
lower cost. When the business is growing, manage- 
ment should be assured that its organization is of the 
proper caliber before any important extensions are af- 
fected. Just the reverse is true when it is necessary to 


_ pare the organization. 


The taking of the audit is not at all complicated. The 
personnel men visit each department once a year and 
check with every man’s immediate superior his quali- 
ties, good or bad. To standardize the information 
sought, a form has been prepared which serves as a 
guide for questioning. The personnel man, however, 
is not required to limit his inquiry to the questions sug- 
gested by the form. l 

The audit has proved its value to us many times 
over, for it gives at a glance a running inventory of the 
entire Armco organization; it tells us where the indi- 
vidual and the company require additional strength ; and 
it points out the men in our own ranks capable and 
available to fill these positions. Itis in effect an annual 
statement of organization. ] 


Why Do Steel 
Wheels Check? 


To THE EDITOR: 


Within the past two or three years I have noticed that 
the thermal checking of rolled or forged steel wheels in 
passenger service is becoming more and more a serious 
problem. I might say, at the outset, that the greater part 
of my personal contact with this problem has been on 
one or two railroads operating fast schedules in com- 
paratively level territory. Also, that most of the diffi- 
culty seems to be in passenger service and practically 
none in freight service. I am wondering whether the 
same condition is being experienced by those roads 
operating cars equipped with steel wheels in fast freight 
service and whether or not the condition may not be 
more serious on those roads operating in heavy-grade 
territory where fast schedules and a great deal of brak- 
ing are part of every-day operation. 

A few years ago our trains were equipped with brak- 
ing equipment having less braking power and it was the 
custom for enginemen to approach stations and stops at 
fairly low speed. However, with the advent of modern 
braking equipment which permits more rapid decelera- 
tion of heavy trains enginemen are now approaching 
stops at high speed and bring trains to a stop in a rela- 
tively short time. Possibly this is the answer to the 
large number of wheels that we find we must remove 
from cars in passenger service because of thermal 
checks. A READER. 
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Car Foremen and Inspectors 


Loose journal-box bolts are liable to shear off and cause a costly accident 


Wanted—A “Form Period” 
For Freight Cars 


By H. K. Allen 


N many of the railroads today a modern system of 

car inspection has been adopted—a_ system 
whereby an individual car inspector is held responsible 
for the safe movement of a car to its final destination 
without its becoming necessary to switch the car to a 
repair track while it is enroute. This system of inspec- 
tion is commonly known as “individual responsibility” 
and took the place of what formerly was called “collec- 
tive responsibility.” In years gone by an inspection 
force was maintained at each terminal through which a 
train passed but now, with the advent of long runs and 
main-tracker movements the inspection force at inter- 
mediate terminals has been practically eliminated. This 
places the responsibility for proper and careful inspec- 
tion upon the one inspector who now attaches a certifica- 
tion card bearing his signature to the side of the car to 
indicate that no further inspection is necessary during 
the particular movement the car is making while enroute 
to its desination. 

This system has been productive of exceptionally good 
results, first by insuring more careful inspection of cars 
at originating terminals and second, by the increased 
daily car mileage, due to elimination of intermediate 
inspections. On the other hand, how much progress has 
been made in the actual prevention of train accidents 
and delays resulting directly from car failures? 

A car inspector can be expected to detect such de- 
fects as missing or broken cotter keys, missing bolts and 
nuts. He can readily see a worn wheel, a broken sill, a 
low or otherwise defective coupler and the various de- 
fects associated with safety appliances. However, there 
are many defective conditions which exist on freight 
cars that are more or less difficult to detect and which 
are liable to be overlooked. 

Among the more common of these defects are cracked 
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or broken arch bars, especially when the crack is in the 
back of the bar or is concealed by the lip on the bottom 
edge of the column stand. Back sections of coupler 
yokes, draft gear parts and cracked or worn brake-beam 
hangers as well as many other parts which are concealed 
from view are responsible for numerous failures and 
resultant delays to trains. 

There is but one sure way to discover these defective 
conditions and that is by placing the cars on repair 
tracks, or on tracks designated for the purpose of giv- 
ing periodical inspection to all parts that cannot be ob- 
served without removing the concealed part or parts. 


Periodical Inspections 


A few of the larger railroads have adopted a plan 
whereby a definite schedule is maintained for the pur- 
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Temporary repairs made to box-car side doors, including the 
fixtures, should be corrected as soon as the car 
arrives on home road 
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Defective back sections of coupler yokes cannot be detected 
by train-yard inspection—The coupler must 
be removed for examination 


pose of making a careful examination of draft gears 
in order to remedy conditions which cause excessive 
slack and failures. On other railroads this schedule 
provides for the removal of brake beams for inspection 
and the renewal of the hangers and pins. However, 
with the exception of the air-brake cleaning period and 
the repacking of journal boxes every year, the A.R.A. 
code of interchange rules makes no provision for the 
periodical inspection of mechanical parts of freight 
cars. 

The interchange rules provide for the cleaning of the 
air brakes every 12 months and the repacking of the 

_journal boxes within the same period, yet seldom, if 
ever, can a freight car be found bearing stencils to in- 
dicate that both of these inspections took place on the 
repair track at the same time. They may be anywhere 
from two days to nine months apart, indicating that 
the car was switched out of the train yard and placed 
on the repair track twice whereas one handling would 
have been enough. 

Frequently it is necessary to renew a brake-beam 
hanger or a hanger pin in the train yard while the car 
is under load due to the failure of this particular part. 
As a matter of fact all of the hangers or pins are sub- 
ject to this same failure for the reason that they are 
sufficiently worn to warrant renewal also, but on ac- 
count of limited time it is not possible to do this work 
in the train yard. On the other hand, had this car re- 
ceived a periodical inspection by the home road and 
the parts which are subject to wear been repaired or 
replaced, the individual failure would not have taken 
place and there would be less likelihood of further fail- 
ure or delay from the balance of the worn or defective 


parts. ; k 
While trucks with A.R.A. cast-steel sides are rapidly 
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Improperly packed journal boxes are the cause of many 
train delays 
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supplanting other types in common use it will be years 
before the older cars are equipped. Therefore it is im- 
perative that careful inspection be made of arch bars 
and box bolts to insure against failures. A tight journal- 
box bolt won’t shear off. However, many of these bolts 
do shear off and result in costly accidents some of which 
could have been avoided if the bolts had been renewed 
or kept tightened. It is practically beyond the control 
of the car inspectors or light repairmen in the train 
yards to tighten all loose journal-box bolts as many of 
them have reached the stage where renewal is neces- 
sary due to the threads having been worn off and the 
element of time does not permit holding trains for other 
than light repair work. 

Cracked or broken truck-bolster center plates are 
sometimes difficult to detect in train-yard inspection be- 
cause on many types of cars the sill cover plates are 
located adjacent to the center plate and obscure the 
view of the rim or bowl. The average slack action of 
a freight train of 120 cars with a helper engine on the 
rear is sufficient to cause a car with a broken or de- 


Elongated holes in brake-beam hangers subject 
them to failure 


fective center plate to be pushed off the center, shear 
off the center pin (if there happens to be one in place) 
and result in sideswiping a passing train or derail the 
car following at the first reverse curve in the track. 

During periodic inspections the superstructure of box 
cars should be given a thorough examination and all 
siding that is broken or loose should be renewed. Also 
the flooring and lining should be replaced where it is 
found broken so as to prepare the car for the highest 
commodity which it is capable of hauling. Broken 
flooring or lining or protruding nails are responsible for 
many damage claims due to the tearing of bags or the 
raking of merchandise. The temporary repairs which 
were previously made, presumably by some foreign 
railroad, to side doors, door posts and their fixtures, 
should be removed and permanent repairs made and 
standard, burglar-proof fixtures applied. 

Every 30 days a locomotive is subjected to an inspec- 
tion of “all parts, including the boiler and appurte- 
nances” and “all defects disclosed by said inspection” 
are repaired. This inspection is mandatory by a ruling 
approved by the Interstate Commerce Commission. 

While no 30-day inspection period is required for 
freight cars it is only reasonable to expect that a freight 
car should receive a periodical inspection at least once 
each 12 months to insure against wear and tear of con- 
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cealed parts and the renewal of such parts as cannot 
be repaired in the train yards. 

This can be accomplished by the car owners at the 
time their cars are on the home-road repair tracks mak- 
ing it unnecessary for foreign lines to shop cars out of 
trains, switch them to repair tracks and replace the 


Broken center plates and worn brake-beam hanger pins are 
responsible for many car failures 


failed parts with material which frequently is not 
standard to the car and which in many cases must be, 
or should be replaced by the owner when the car 
reaches the home line. It will further insure against 
delays and costly accidents both on home and foreign 
railroads and result in a much higher standard of 
freight-car maintenance on all railroads. 


Car-Wheel 
Wagon 


By P. G. Stultz* 


| of the heaviest operations in the maintenance of 
freight-car equipment is the application and re- 
moval of wheels. At West Roanoke, Va., the wheel- 
storage tracks are parallel to the repair tracks, making 
it necessary to have a cross track leading from the end 
of the storage tracks to the pole-car tracks. In trans- 
ferring wheels from one track to another a right-angle 
+ Mr. Stultz is car foreman of the Norfolk & Western at the West 


Roanoke, Va., shops. Illustrations are furnished through the courtesy of 
the Norfolk & Western Magazine. 


turn must be made. This right-angle turn is accom- 
plished with the usual type of wheel stick. Again, the 
wheels must be transferred from the pole track to the 
repair track, making it necessary to turn the wheels, and, 
in many cases, roll them across the ground. 

To facilitate the handling of wheels a car-wheel 
wagon, drawn by a tractor, was designed and placed in 
operation at the West Roanoke wheel shop. With this 
wagon, wheels can be moved from one point to another 
and placed on any track desired. 

The operation of this wagon is simple and practically 
automatic. The wheels are loaded by backing the lifting 
arm of the bell-crank under the pair of wheels. As 
soon as the wagon is in proper position the tractor op- 
erator applies the brakes on the wheel wagon and re- 
leases the sliding bar by lifting the lock lever. The 


tractor is moved forward and this move pulls the sliding 


Wagon in service 


bar and bell-crank connecting rod, which pulls the bell- 
crank arm forward sufficiently to raise the wheels from 
the ground. When the wheels are raised, the sliding 
bar comes to a locked position and, in doing so, the 
brakes on the wagon are released by a plunger attached 
to the sliding bar, and the wagon follows the tractor. 
To unload the wheels the operator of the tractor re- 
leases the sliding-bar lock, which allows the wheels to 
drop to the ground, and the wagon automatically closes. 


Left: Wagon in open or carrying position—Right: Wheel wagon in closed or loading position 
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The wagon is of steel plate and bar construction, 
welded and riveted together, as shown. It is carried on 
two rubber-tired truck wheels which are provided with 
brakes operated by means of a hand lever. 


Coach Repair 
Tracks 


HE illustration shows the Chicago & North West- 
ern passenger-car repair tracks and shed at the 
California avenue (Chicago) coach yard. Any work 
heavier than the light running repairs, which are chalk- 
marked and can be made in the yard, is handled by a 
foreman and repair-track force at this point, the size 
of the force depending upon the average number of 
bad-order cars received daily. It will be observed that 
four of the repair tracks are under cover, an important 
feature when weather conditions are adverse. Three 
drop pits are provided and extend across all four tracks, 
two inside the shed and one outside. Each of these 
pits is equipped with an air hoist operating on rails 
to transfer defective wheels out and O. K. wheels 
in. 
The truck-repair gang generally works in groups of 
four with one man in the pit to operate the jacks, re- 
move brake connections, etc., the other men being em- 
ployed on the ground to jack up the car body, remove 
tie straps, springs, pedestals, etc. A wheel lathe is avail- 
able for turning wheels, but journals in bad order are 
re-conditioned at the back shop. 

In general, all mounting, inspection and maintenance 
of roller-bearing boxes and parts, applied on a consid- 
erable amount of North Western suburban equipment, 
is done at the California avenue coach yard. 


Questions and Answers 
For Air-Brake Foremen 


Following is the seventh of a group of questions and 
answers selected from the instruction pamphlet recently 
received by an eastern railroad. The sixth series of ques- 
tions appeared in the January, 1932, issue, page 31. 


Q.—Explain how to make a general inspection of air-brake 
equipment. A.—Place the independent or straight air-brake 
valve in application position. If the engine is not equipped 
with straight air or independent brake, make a 20-lb. service 
reduction and place the automatic brake valve in lap position, 
and then make a general inspection. Note that piston travel 
is standard; that the foundation brake gear is in safe and 
suitable condition; that all reservoirs:and brake cylinders are 
properly secured to brackets and brackets to the supporting 
member; that all parts are at least 2% in. above the rail; all 
pins properly secured in place with cotters, split keys or nuts; 
that brake shoes are securely attached, in line with treads 
of wheels and not less than %-in. thick at the thinnest point 
and that brake-gear members do not bind or foul; that 
the air hose points toward the center of the truck; that 
hose couplings, gaskets and dummy couplings are in good 
condition; that air hose are coupled to dummy couplings or 
supported by foot boards when not in use and those between 
the engine and tender do not rub together. All pipes and 
fittings should be tested for leakage by a torch, except on 
electric locomotives soap suds should be used. All leaking or 
loose pipes, fittings and clamps should be marked with chalk 
to indicate the exact place of defects or repairs; clamps 
should be applied if necessary to prevent vibration or wear 
by coming in contact with moving parts. Drain cocks in all 
cases should be tested and known to be in operative condi- 
tion. In addition, water should be drained from all reser- 
voirs and from other parts provided with drain cocks. Drain 
cocks should be provided with extension handles, when reser- 
voirs are located between the frames of engines, and left open 
when engines are stored. Note that main-reservoir supports 
are maintained in condition to prevent vibration of reservoirs 
or related piping. Main reservoirs and related brackets and 
pipe connections should be excluded from inspection on elec- 


Coach-yard repair tracks of the Chicago & North Western at California avenue, Chicago 
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tric locomotives except when all hazards incident to making 
inspections are removed. Place the brake valve in release 
position, take a firm hold of the air hose near the coupling 
and examine the gasket, then open the angle or cutout cock 
on each end of the engine, noting there is a heavy continuous 
discharge of air from the air hose and that the brakes re- 
lease when the cocks are closed, except on engines with No. 
5 ET equipment, or whenever the holding feature is main- 
tained. 


Q.—Explain how to obtain proper brake-cylinder value 
with A-1 equipment. A.—Adjust the driver-brake piston 
travel so as to develop 50 lb. brake-cylinder pressure on a 
brake-pipe reduction of 20 lb. from an initial brake-pipe pres- 
sure of not less than 70 Ib. 


Q.—What is the object of opening an angle cock or cut- 
out cock with the brake valve in release position? A. To 
determine whether or not there is free circulation of air from 
the main reservoir to and through the brake pipe. 


Q.—What should be noted with respect to electrically 
driven compressors? A.—That they do not pound, that the 
strainers are clean, piston rings free from leakage, that com- 
pressors and related pipe connections are free from leakage, 
that motor bearings are properly lubricated and that a suffi- 
cient amount of oil is in the compressor crankcase. 

Q.—How may leaking rings be detected? A.—By observ- 
ing the amount of air blowing from the crankcase vent pipe. 


Q.—What should be observed with respect to increase of 
main-reservoir pressure? A.—That it increases at normal 
rate with the compressor or compressors running. 


Q.—What should be noted with respect to steam-driven 
compressors? A.—That vibration is not excessive when run 
at normal speed; that compressors of the same capacity are 
maintained in all cases of double installation; that strokes are 
even and uniform; air strainers clean; piston-rod packing frec 
from leakage; that air- and steam-cylinder gaskets do not 
leak; that steam end does not blow; that compressor- and air- 
pipe connections do not leak; that air cylinders are not ex- 
cessively hot; that drain cocks are operative; that necessary 
lubricating attachments, including oil cups and related pio- 
ing, are provided; that piston-rod swabs are in good condi- 
tion; compressors do not pound; no leaks in the steam-supply 
line; that main-reservoir pressure increases at a normal rate 
with the compressors running, and that do not groan. 


Stenciling Cars 
With a Spray Gun 
N article describing 80,000-lb. capacity, single- 


sheathed, steel-frame box cars which were built 
at the Green Island, N. Y., shops of the Delaware & 


Hudson, was published in the November, 1931, issue of 


the Railway Mechanical Engineer, page 525. An eight- 
station spot system arranged to produce one complete 
car each day is installed at these shops. Painting is 
done at the last spot as the car goes out of the shop. 

A feature of the work performed at this spot is that 
of stenciling. With the method employed, most of the 
work is done by air-operated spray equipment. It was 
formerly the practice to cut stencils out of paper and 
apply the required markings with brushes. By the new 
method, the use of stencil brushes is practically elimi- 
nated. 

Stencils are made of galvanized sheet iron instead of 
paper and they will last for some time before requiring 
renewal. Three sheet-iron stencils are required for the 
complete marking of a car. The largest measures 6 ft. 
4 in. by 4 ft. 6 in. This stencil sheet is provided with 
slotted openings to accommodate the numerals which 
are made of No. 9 gage sheet metal. The back of each 
is reinforced with fine wire which keeps it flat and firm. 
By means of the slotted arrangement, numerals may eas- 
ily be removed and changed. The other stencil sheets 
do not require this arrangement for changing letters or 
figures. 

The work of marking the box cars turned out at Green 
Island is performed by two men who are paid on the 
piecework basis. There is no delay, as each operation 
moves along smoothly without any lost motion. Brush 
stenciling is done, such as the ends of the car, air brake 
equipment and markings on the underframe where 
spraying is impracticable, is performed by one man, 
while the other man is engaged in applying the D. & H. 
monogram, rearranging the numerals, etc., in the large 
sheet-metal stencil, preparatory to the stenciling of the 
next car. 

At the end of each day the stencils and numerals are 
cleaned with turpentine and replaced on the rack, This 
portable rack carries several sets of numerals, as well 
as the three stencils previously described, and is placed 
near the cars to be stenciled so that all paraphernalia is 
readily available when needed. 

The spray stenciling system speeds up shop operations 
and insures a uniform application of the markings 
which cars are required to carry according to A. R. A. 
rules, Little delay is experienced waiting for the sten- 
ciling to dry, as the white paint used sets up quickly ; 
in fact, it dries in less than one-half hour after applica- 
tion. 


Stenciling a box car with spray-painting equipment and metal stencils at the Green Island shops of the Delaware & Hudson 
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The stenciling methods used on box cars in the Green 
Island shops proved so successful that they have been 
extended to the Oneonta, N. Y., shops where open-top 
equipment receives general overhauling. 


Journal-Box 
Lid Opener 
A HANDY TOOL for opening and closing the lids 
of journal boxes is shown in the drawing. The 


lower jaw is for opening and raising the lid and the top 
lug is used to pull the lid down to close it. To raise 


This handy tool makes it easy to open and close the lids 
of journal boxes 


the lid the lower jaw is placed over the bottom edge of 
the lid. The curved top portion of the tool bears 
against the face of the lid and serves as the fulcrum 
or bearing point for the lifting operation. It is made of 
O. H. steel. 


An Improved 
Wheel Stick 


HE wheel stick, the details of which are shown in 

the drawing, was designed to facilitate handling 
mounted wheels with a minimum amount of damage to 
the journals. The collar of the axle fits in the %4-in. 
groove in the stick and bears against the steel strap, 
which is bolted to the stick with %4-in. bolts. The 
groove prevents the journal from slipping off the stick. 
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Lifting at the collar, instead of at some point on 
the journal surface, prevents any possible scoring or 
injury to the bearing surface. One side of the stick 
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Straight Length=24" Straight 
Bolt holes to be made a driving fit for bolts 
A %-in. groove in this wheel stick permits lifting paired 
wheels at the collar of the axle journal with safety 


is used for handling mounted wheels with 414-in. by 8- 
in. and 5-in. by 9-in. journals, and the opposite side is 
used for wheels having 514-in. by 10-in. and 6-in. by 
11-in. journals. The wood member is of oak, free from 
knots and other defects, and the stick is painted black. 


THe PENNSYLVANIA’S Broan STREET STATION—Fifty years 
ago, when it was first opened, the Pennsylvania’s Broad Street 
Station in Philadelphia was the largest and most imposing rail- 
road terminal building in America. Now its accommodations 
are scarcely as large as those afforded by the new suburban 
station recently opened on Sixteenth street, and they are quite 
unimpressive in comparison with the accommodations which 
will be provided in the new station at Thirtieth street when it 
is completed. During the fifty years in which it has been one 
of Philadelphia's landmarks, the Broad Street station has ac- 
commodated more than 500,000,000 passengers. 


Hump yard on the Lehigh Valley at Coxton, Pa. 
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In the 


Back Shop an 


d Enginehouse 


Wash and Test Rack 
For Air Compressors 


HE rack shown in the drawing is used by an east- 
ern railroad for washing and testing cross-com- 
pound and 9%4-in. locomotive air compressors. It is 
made of scrap angles and plates braced with 5-in. rods, 
as shown. A 12-in. by 42-in. air reservoir, provided 
with a pressure gage, is slung between the frames by 
means of %-in. by 1%4-in. steel straps. Pipe connec- 
tions to the two compressors on the testing side of the 
rack are made from either end. A 14-in. pipe receives 
air from the 9%4-in. compressor, and a 1!4-in. pipe is 
connected to the air end of the cross-compound com- 
pressor. 
The two compressors may be mounted on back-side 
of the rack for washing. Two-inch pipe lines for the 
return to the lye vat, for water supply, lye supply and 
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water drain to the sewer are laid in a pit 19 in. wide. 
The steam supply is received through 3-in. and 2)-in. 
pipes, which connect at a point directly above the two 
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Method of slinging the air reservoir to the frames 


branch pipes that lead to the steam ends of the two com- 
pressors. Valves are provided in each branch pipe so 
that the compressors may be operated at the same time 
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Rack for washing and testing cross-compound and 9%4-in. air compressors 
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or individually, as desired. The lye or other cleaning 
compound is circulated through the compressors for 
washing. On the completion of this operation the 
valves in the 11%4-in. lye supply and return pipes are 
shut off and the valves in the water supply line and con- 
nection to the drain are opened for rinsing. 

With this rack both the cleaning and testing opera- 
tions can be handled at the one location and the neces- 
sity of moving the compressors from one part of the 
shop to another for these jobs is eliminated. 


Power Trucks 
Save Labor on E. J. & E. 


S a result of installing over 20 power-operated 
trucks and tractors, with a correspondingly ade- 
quate number of trailers, skid platforms and stock 
boxes, the Elgin, Joliet & Eastern has effected impor- 
tant savings in the labor of handling materials required 
for both locomotive and car-maintenance work. 
Mechanics are no longer permitted to go to the 


Summary of Savings at Joliet 


The total cost of trucks and hand trucks, skid platforms and boxes $27,430 
Concrete road Ways: possa ra eds cascades nate hes Vi ioeo 11,550 


Total 
Gross savings in labor 
Less 10 per cent for depreciation............000- $3,898 
Less 5 per cent maintenance, taxes and insur 

on investment ........ RCC OR a POF 1,949 
Less 6 per cent interest on investinent.......... 


$38,980 


Net ‘saving: for One. Year? esi o6.8.iis aieye 8-9 b0sdivissei8 3500 8:0 007s we p07s $38,243 


storehouse, the material for locomotive repairs being 
ordered by a foreman on store orders, which designate 
the particular locomotive or machine at which the ma- 
terial is required. These orders are placed on hooks 
and picked up at stated intervals by stores department 
material men, and the material is delivered directly to 
the job on platforms and boxes, handled by crane 
trucks or trailers hauled by tractors. 

Crane trucks with an extended boom are used in the 


View illustrating the adaptability of a crane-equipped truck 
in handling awkward material 


enginehouse for removing and applying locomotive 
parts and also for hauling material to the machine and 
forge shop and for loading locomotive scrap into special 
scrap cars located adjacent to the enginehouse. At 
smaller terminals, this type of crane is used to handle 
all large items of material for the locomotive, car and 
stores department, and is a great labor saver. 
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Welding gases are distributed each morning to the 
shops on trailers and all filled or partially-filled cylinders 
are picked up each night, approximately 15 to 20 min. 
before closing time, and returned to the gas storage. 

In the storehouse, material is handled with the aid of 
hand-jack truck lifts and crane trucks. All scrap brass 
is shipped to the foundry, and springs for repairs are 
forwarded to the spring manufacturer in containers 
and new material returned in the same containers. In 
handling other carload material, the containers are 
placed in the cars and such material loaded into or onto 
these boxes or platforms and placed in the storehouse or 
on material storage platforms by lift trucks. 

In delivering material to and from the machine shop 
at Joliet, one operator with a gas-electric lift and crane 
truck costing $3,854, does the work previously per- 
formed by narrow-gage equipment requiring the serv- 
ices of an operator and helper, effecting a labor saving 
of 47 cents an hour. 

One operator with this truck can also handle material 
such as front deck castings, trailer tires, engine springs, 
side rods and such heavy articles without assistance, at 
a saving of approximately two hours of labor per day 
for loading. This crane also handles containers loaded 
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Power truck and skid used in handling driving-wheel tires 


with scrap brass which is accumulated in the machine 
shop and brought to the storehouse. The measurable 
reduction in labor charges is $1,422 per year, and the 
new method is much safer and quicker than the old 
method. i 

Another lift truck, gas-operated, unloads brass loco- 
motive castings which are now being received from the 
foundry in skid boxes, the skids being loaded at the 
Joliet storehouse with scrap brass and returned to the 
foundry, which reloads the skids. This truck handles 
shipments of new and reclaimed springs in the same 
way and also delivers arch brick and miscellaneous 
castings in skid boxes to the enginehouse, and air hose, 
triple valves, angle cocks, etc., to the air room. A sum- 
mary of the measurable savings at Joliet is shown in 
the table. 


THe First SteAM ENGiINE.—Who did build the first steam 
engine in the world? Ordinarily credit is given to James 
Watt, but the director of the Technical Museum of Stockholm, 
Sweden, has other ideas. He says that the first steam engine 
was built in 1728, eight years before the birth of James Watt, 
and its constructor was Maaron Triewald, a Swedish professor 
of astronomy. The Swedish professor’s steam engine is sup- 
posed to have been used for seven years at the mines in 
Dannemora in. central Sweden, until lightning destroyed it in 
1735. 
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Pipe-Bending 
Machine 


A RUGGED, portable, pipe-bending machine, de- 
signed and built at the Milwaukee shops of the 
Chicago, Milwaukee, St. Paul & Pacific, is shown in 
the illustration. It consists of a scrap piston head and 
rod with the nut burned off to give the head a flat bear- 
ing on the shop floor, the pipe-bending mechanism be- 
ing mounted on the upper end of the rod. 

Piston rod R is milled on one side to give a flat bear- 
ing. surface for the forged-steel adjusting plate P, 14 
in. by 27 in. by 1% in. thick, drilled with 134-in. holes 
to accommodate the idle roller N in various positions 
as required, depending on the size and location of the 
pipe bend to be made. The adjusting plate is firmly 
secured to the piston rod by means of two U-clamps, 
the four recessed nuts on the clamp ends being shown 
in the illustration. Large roller M, provided with a 2- 
in. half-round groove in its circumference, is keyed to 
a 2%4-in. shaft, which has a well-lubricated bearing in 
adjusting plate P and is keyed to the cast-iron spur 
gear S. This is a 4-pitch gear, with 134 teeth, 3-in. face, 
outside diameter of 34 in. and pitch diameter of 33% 
in. A 4 pitch, 16-tooth pinion, of 414-in. outside dia- 
meter, engages gear S, being pressed into hand wheel 
H and revolving freely on handle post T. Wheel H is 
built up of a cast-iron wheel with 12 pipe handles rivet- 
ed in place as shown. Strap O, attached to large roller 
M, engages the pipe, holding it against the roller dur- 
ing the bending operation. 

Ample power is available in this machine, with a gear 
ratio of 33% to 4, to bend pipe up to 2 in. in dia- 


A convenient, portable pipe-bending machine of rugged 
construction 


meter. Pipe sizes up to 1% in. can be bent cold to a 
minimum radius of 434 in. An important feature in 
the satisfactory bending of pipe with this type of ma- 
chine is to make the groove in roller M slightly deeper 
(about % in.) than one-half the diameter of the pipe. 
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In other words, the groove is slightly elliptical in shape 
and, when maximum pressure is exerted tending to 
flatten the pipe, it is simply forced further into the 
groove without being deformed. By means of special 
jigs, made to hold superheater unit ball joints, super- 
heater pipe can also be bent cold on this machine and 
to a very desirable degree of uniformity. The pipe 
bender is portable and can be readily moved by means 
of a crane or truck to any point in the pipe or erecting 
shops most convenient for the work in hand. 


Pipe-Bending Vise 


In addition to a thoroughly-dependable pipe-bending 
machine, another important requirement in any pipe 
shop is a rugged vise with not less than 8-in. jaws rigid- 
ly mounted so that it can be used in the hot bending 
of large pipes up to 6 in. in diameter, now sometimes 
used on locomotives. Every experienced pipe’ shop 
foreman and worker knows what a handicap it is to 
be without at least one rigidly-mounted vise located 
near the center of the pipe room where he can get 
around it conveniently from all sides to clamp and bend 
pipes of all lengths. Wobbly work benches, weak 
pilasters and building supports, to which vises are 
sometimes attached, are totally unsuited to hold vises 
as rigidly as required in modern pipe shop practice. 

The way in which this problem has been met at the 
Milwaukee shops is to bolt the vise securely on a 30- 
in. by 30-in. steel plate, welded to the top of a scrap 
car axle, the bottom end of which, with the car wheel 
still in place, is enclosed in a heavy concrete block be- 
neath the shop floor. The car wheel is set deep enough 
so that the steel plate projects about 30 in. above the 
floor near the center of the pipe shop where ample room 
is available to bend pipes without interference. The 
steel plate is rigidly braced and secured by electric 
welding to the car axle, With this construction, the 
vise support is rigid and, in some cases, where 20-ft. or 
greater lengths of large pipe are to be bent, they are 
heated at the desired point, clamped in the vise and an 
electric truck or tractor used instead of man-power 
to do the actual work of bending the pipe. Without a 
rigidly-supported vise and without ample room in which 
to work, this operation would, of course, be impossible. 


Portable Tool for Boring 
Reverse-Shaft Bearings 


Te portable tool shown in the drawing is used by 
a southern railroad for boring reverse- or lift- 
shaft bearings with the bearing castings bolted in place 
to the frames of a locomotive. The device is clamped 
to the frames by means of the %-in. set screws. To 
set up for operation, the cutting tool and feed-screw 
assembly are slipped from the inside adjustable bearing 
and pulled to the outside a sufficient distance to clear 
the work. The machine is placed in position on the 
frame, the cutting tool assembly is replaced, alined to 
the approximate center of the bearing, and the frame 
set screws are tightened. 

Power is provided by means of an air motor, the 
socket of which fits over the mandrel shown. The man- 
drel is keyed to a 2-in. diameter gear which meshes with 
a larger gear, 8 in. pitch diameter. On the same shaft 
with the 8-in. gear is another 2-in. gear which meshes 
with a gear having a pitch diameter of 8.66 in. 

This gear is keyed to the slide or operating shaft. 
The feed screw, which has square threads, is located in 
a groove which extends the length of the operating 
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shaft. A square fit is machined on the end of the feed 
screw for a star wheel, which engages an adjustable 
stop. As the operating shaft rotates, the points of the 
star wheel engage the stop, which in turn revolves the 
feed screw. The rate of feed is regulated by adjusting 
the amount of contact of the stop with the star wheel, 
as shown. 

The movement of the toolholder, which is secured to 
the operating shaft by a feather key, is regulated as de- 
sired by the feed-screw, star-wheel and stop arrange- 
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Portable boring bar for boring reverse-shaft bearings 
on the locomotive 


ment. Four set screws in each of the two bearings, the 
ends of which engage a groove in the revolving portion 
of the bearing, provide for final and accurate setting of 
the cutting tool and operating shaft to the reverse-shaft 
bearings. 


A 62-ton locomotive being transported from the builder's 
Plant to the wharves in Liverpool, England, by motor truck 
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Boring Bar for 
Fire-Door Cylinders 


TE: boring bar shown in the drawing was de- 
signed to bore fire-door cylinders which had be- 
come so badly worn that the rings could not be properly 
fitted to prevent leakage. Reclaiming these cylinders 
by boring on a lathe was tried, but difficulties were 
experienced in that it required a long, slender boring 
tool to reclaim a cylinder 12 in. in length. Another 
bad feature was that it required too much time to check 
one of these cylinders for boring on a lathe, and when 
it was bored the result was uneven. This fault is due 
to the fact that there is a slot in the cylinder which 
causes the tool to jump, chip and dig when it encounters 
this slot in the process of boring. 

When these cylinders are repaired and placed in 
service again, certain facilities are necessary for the 
work and when a shop does not have an internal grinder 
for this type of work a boring bar of the type de- 
scribed is most economical and practicable. This bar 
is an old idea, but adapted to a new job. 

The cylinder is set up on a drill-press angle plate 
and alined as nearly perfectly as possible. Any imper- 
fection in the set-up is taken care of by the part- 
universal joint of the boring bar. The boring bar is 
inserted in the cylinder and connected to the driving 
shank by a rough %-in. bolt. The bottom cylinder 
guide is then inserted from the bottom of the cylinder 
bore and driven in until it is sufficiently tight. The 
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Drill-press boring bar for boring Franklin No. 8A and 
No. 8B fire-door cylinders 


boring set-up is now complete and the drill press is 
started at a speed of 12 r.p.m. and a feed of 0.062 in. 
As the boring is commenced, the bar is guided at the 
bottom and the top and, as the boring continues, it 
finally pushes the bottom guide out of the cylinder 
just before the cutter finishes its cut. After this, the 
bar is guided by the 3-in. diameter and the new diameter 
of the boring bar; namely, 3.0595 in. 

This boring operation can be either a dry cut or 
cooled with soda-water lubricant, the same as that used 
on turret lathes. The latter produces a satisfactory 
surface, which ıs true and pertect within .UUZ in. ‘The 
entire operation of reclaiming a cylinder in this man- 
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ner requires 30 min., which includes the set-up. This 
is quite a saving when compared with from three to 
four hours on a lathe. Even then the accuracy of the 
bore is not as satisfactory as that with the boring bar. 
A faster speed can be used on the boring bar, but it is 
liable to injure the bar cutter by heating, so 12 r.p.m. 
is desired. 

The boring bar is made of mild steel and with two 
slots in the sides opposite each other so that the cool- 
ing solution may be carried to the cutter. The bar 
is driven by a standard tapered drill shank salvaged 
from the scrap bin and machined as shown in the 
drawing. The boring bar is connected to the shank 
by a rough ¥%-in bolt. The fit of the shank to the bor- 
ing bar has %-in. clearance and in this manner it acts 
as a universal joint. The cylinder does not have to be 
in perfect alinement to produce perfect work. 

The finished size of 375 in. is desired to get the cut 
under the glazed surface of the old 3 in. diameter and 
true up the worn spots in the ring end of the cylinder. 
Rings 37, in. in diameter can be secured to fit the 
new cylinder. 

To complete the job of reclaiming such cylinders 
and put them in good operating condition, it is neces- 
sary to build up on the piston by acetylene welding 
and finally turn them in a lathe and reface the ring 
grooves, which makes a very neat job. 


Outside Blow-Off 
For Locomotives 


HE outside blow-off piping and sump arrangement 
shown in the two drawings can be adapted to prac- 
tically any enginehouse. Three 2-in. Barco joints are 
provided in each of the two boiler connections which are 
located on both sides of the track. When not in serv- 
ice, the flexible boiler connections are laid on a frame, 
15 in. high, the posts of which are made of 4-in. by 
4-in. yellow pine and the cross-piece of 2-in. by 4-in. 
yellow-pine material. These frames are set firmly in 
the floor, 9 ft. 6 in. from the center of the track, as 
shown in the drawings. 
The sump can be located in any suitable spot outside 


Fabricating 
Locomotive Pilot 


By Shop Foreman 


HE illustration shows a standard pipe pilot made 
almost entirely of scrap boiler tubes and flues 
and combining strength, relatively light weight and an 
unusually neat appearance. The steps, made of %4-in. 
tank steel or ash-pan flare, are the only parts not con- 
structed of scrap flue material. 
The two uprights are made of superheater flues, cut 
to the proper length, flattened cold, heated and formed 


Operation of assembling a standard pipe pilot 
for locomotives 


to the required shape under a hydraulic flanging ma- 
chine. The cross support, bottom channel iron and the 
nose piece are similarly formed. The straight sections 
are composed of short pieces of boiler tubes, flattened 
on each end and punched in a jig which gives the proper 
angle and rivet-hole spacing. 

Approximately ten of these pilots can be assembled 
in an eight-hour day by two men, one of whom operates 
the pneumatic hammer, the other “holding on.” Since 
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Pipe and sump arrangement for an outside blow-off for locomotives 


the building and discharged into the sewer, or on the 
ground. All of the pipe used in the blow-off installa- 
tion should be extra-heavy wrought iron. All fittings 
2% in. and over should be of extra heavy semi-steel 
and flanged. All screw fittings 2 in. and under should 
be extra heavy cast iron. 
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this design of pilot is standard, the material can be pre- 
pared for 50 or 100 pilots at a time with important sav- 
ings in time and labor. The unit cost of manufacturing 
pilots by this method is slightly over $11 apiece, includ- 
ing labor, material and a 10-per cent charge for shop 
handling and overhead. 
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Press for Forming 
Grease Cakes 


HE press for forming grease cakes, shown in the 
drawing, is of simple design and can be con- 
structed of scrap materials from practically any car or 
tender repair shop. In this instance, the frame column 
is a 7-in., 14.75-lb. channel, which is braced to the floor 
or base plate by ™%-in. gusset plates. The table is of 
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Grease-cake press which can be made from scrap materials 


¥4-in. plate, laid on two 3-in., 6-lb. channels and braced 
with two 2-in. by 2-in. by %4-in. angles. The diagonal 
braces are of 21%4-in. by 2%-in. by %4-in. angles. 

Power is provided by means of a 12-in. by 12-in. 
Westinghouse brake cylinder, which is supported to the 
frame column as shown. A Westinghouse straight-air 
brake valve is used to operate the press. 


Binder Cart for 
The Back Shop 


HE binder cart shown in the illustration has prov- 

en advantageous for transporting and putting up 
binders on locomotives. It consists of a 10-ft. section 
of 1-in. by 6-in. steel forged to form a lever and binder 
carrier. This is mounted on the axle as shown which 
in turn is carried on two 18-in. wheels of cast iron. The 
fulcrum point over the axle is located 4 ft. from the 
binder carrier. The two vertical bars which fulcrum 
the arm to the axle are of l-in. by 3-in. steel 8-in. high, 
bolted as shown. The carrier arms for the binder are 
made of 1%4-in. by 3-in. bars, shaped as shown. These 
arms are welded to the ends of the cross piece which is 
forged from 3-in. by 3-in. steel stock, 18-in. long. This 
cross piece is welded to the end of the lever bar of the 
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A handy two-wheel cart for putting up binders 


cart. A handle bar is welded to the opposite end of the 
lever to facilitate balancing the binder especially when 
lifting it into position on the locomotive. 


A Safe Way To 
Handle Compressors 


HOWN in the sketch is a simple and safe way to 
handle air compressors around a shop by overhead 
crane or crane truck. The feature of this chain and 
ring arrangement is the three pieces of angle which are 


This chain and angle arrangement en- 
sures safe handling of air compressors 


secured to the end link of each chain. The horizontal 
leg of each angle is bolted to the top end of the compres- 
sor, as shown. The T-head bolts and nuts used to 
secure the top head to the compressors are used to bolt 
the angles. 


SPEAKING oF HEAVIER LoADINGC—A motor truck stopped by a 
state motorcycle officer at Dolton, TIl., early one morning was 
found to weigh, including its load of structural steel, a total of 
57,000 Ib. The load consisted of two bridge girders, each weigh- 
ing 20,000 Ib. 
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NEW DEVICES 


Fitchburg Millers 
With Unit Heads 


Where it is desired to combine large 
output with low cost, planing operations 
have been largely superseded by mill- 


ing. Production milling is a matter of 
arranging a required number of milling 
units, each with its cutter of proper size 
and rotative speed, in its proper relation 
to the work required, so that for a single 
set-up a maximum number of surfaces 


Drum type milling machine for auto- 
mobile cylinder blocks showing the 
application of one single-spindle 
and one double-spindle Fitch- 
burg milling head 


may be finished. The number of cut- 
ters which may be used at one time 
depends upon the size and shape of the 
parts to be finished, upon the produc- 
tion required, and upon the mechanica: 
difficulties and cost involved in pro- 


ducing the machine. Until recently it 
has been the practice among milling- 
machine manufacturers to drive from a 
single motor. This method requires 
expensive mechanisms for transmitting 
power to the various spindles, especial- 
ly when several spindles are required 


The self-contained milling head 


and when their positions are at awk- 
ward angles to each other. 

The Fitchburg Enginecring Corpora- 
tion, Fitchburg, Mass., has recently 
placed on the market a milling head 
with a self-contained power unit which 
may be operated in any required posi- 
tion, thus reducing the mechanical dif- 
ficulties in producing special production 
milling machines to meet all require- 
ments for production milling. This 
milling head can be arranged for per- 
manent mounting or placed on suitably 
gibbed slide surfaces so they can be ad- 
justed or fed along their supporting 
member as required. The spindle and 


Fitchburg two-spindle, horizontal milling machine, with mechanical table feed 
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spindle-drive member are mounted in 
precision Timken bearings. Drive of 
the spindle is by a chilled phosphor- 
bronze worm wheel engaging a hard- 
ened and ground steel worm. The 
spindle speed is varied by means of 
pickoff gears. 

Two of the illustrations show a spe- 
cial milling machine recently delivered 
to a locomotive repair shop. This ma- 
chine is arranged for repair work on 
locomotive crossheads and driving 
boxes. It illustates the simplicity and 


ruggedness of this type of construction. 
Another illustration shows how two 


The two-head horizontal miller arranged 
for machining locomotive crossheads 


Fitchburg milling heads have been ap- 
plied to a machine in an automobile 
plant in Detroit, which it was desired 
to modify to take care of certain changes 
in the design of the castings which it 
is used to machine. Without interfer- 
ence with the rest of the machine, it 
was possible to make the changes re- 
quired. 

Thus the builder is in a position to 
furnish complete milling machines to 
meet all special requirements, or to 
supply heads and feed mechanisms for 
converting existing milling machines. 


Testing Device 
For Brake Cylinders 


The Westinghouse Air Brake Com- 
pany, Pittsburgh, Pa., has recently de- 
veloped and placed on the market a port- 
able device for testing brake cylinders 
and retaining valves. This device pro- 
vides a simple and easy method of con- 
ducting the brake-cylinder and retaining- 
valve leakage tests as prescribed by A. 
R. A. rules for “Maintenance of Brake 
and Train Air Signal Equipment”’—Rule 
102 for “In Date” cars and Rules 124 
and 164 for “Annual Repairs.” It elimi- 
nates the difficulty usually encountered 
in applying a gage to the retainer or 
triple exhaust and probable test inac- 
curacy due to gage distortion or awk- 
ward location of the tester. 

It is only necessary to break the re- 
taining-valve pipe union and apply the 
two clamps, as shown in one of the il- 
lustrations, the gage clamp to the triple- 

(Continued on next left-hand page) 
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A TOUGH PIN 


It's a tough pin that will take a bend like this after being case hardened 
to a file hardness on the surface. « The case is good and deep, too, 
and the core of the pin is tough enough to stand the hard knocks of 


railroad service. « It's Agathon Nickel Iron, quenched right out of the 


. case hardening pot and ready for service in brake rigging, spring rigging 


pins or motion work. « Nearly 1000 tons of Agathon 


Nickel Iron are already in service. 


Toncan Iron Boiler Tubes, Pipe, Plates, Rivets, 
Staybolts, Tender Plates and Firebox Sheets 
Sheets and Strip for special railroad purposes 
Agathon Alloy Steels for Locomotive Parts 
Agathon Engine Bolt Steel * Nitralloy 
Agathon Iron for pinsand bushings * Agathon 


Staybolt Iron « Culverts * Climax Steel Staybolts 
Upson Bolts and Nuts © Track Material, 
Maney Guard Rail Assemblies * Enduro 
Stainless Steel for dining car equipment, for 
refrigeration cars and for firebox sheets 
Agathon Nickel forging Steel (20-27 Carbon) 
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valve side and the cut-out-cock clamp to 
the retainer side of the union. The 
thumb screws 6 are then tightened to 
hold the two sides of the union seated in 
the clamps while connection between the 
retainer and triple is maintained through 
the flexible hose. 

Tests then are conducted in proper se- 
quence. Brake-cylinder leakage tests 
(Rules 102 and 124) are made by clos- 
ing the cut-out cock 8 in the hose line 
and reading the gage drop; combined 
brake-cylinder and retaining-valve leak- 
age (Rules 102 and 164) is recorded by 
the gage drop with this cock open. 

After completion of the tests, both the 
test cut-out cock and the drain cock 


Portable testing device for brake cylin- 
ders and retaining valves 


7 should be opened and the brake- 
cylinder pressure blown down, after 
which the test device may be removed 
with safety. 

This apparatus offers a time-saving 
method for these necessary leakage tests. 
No additional work is involved in ap- 
plying it as the retainer-pipe union 
usually is broken, at least in the case of 
annual repairs, when the triple valve is 
removed from the car. 

Breaking the union is less laborious 
than crawling beneath the car to apply 
the gage to the triple-valve exhaust or 


Norma-Hoffiman Ball 
And Roller Bearings 


The Norma-Hoffman Bearings Cor- 
poration, Stamford, Conn., has developed 
both ball and roller bearings for a va- 
riety of applications, such as Diesel en- 
gines, electric-railway motors, stationary 
motors, portable tools, woodworking 
tools, machine tools, etc. Two designs 
of bearings which have been applied to 


Norma-Hoffman precision roller bearing 
for heavy-duty service 


electric railway motifs now on the Great 
Northern are illustrated. 

The open- or separable-type ball bear- 
ings manufactured by Norma-Hoffman 
are single-row annular ball bearings 
which can be easily separated into their 
component parts for inspection and 
cleaning. The bearings are equipped 
with one-piece well-balanced brass re- 
tainers, permitting them to operate at 
high speeds. These bearings are suit- 


Sectional view showing the construction of the testing device 


clambering to the top to apply it on the 
retainer exhaust. With the test device 
the gage position is fixed and no strains 
are placed on it at any time. Tests, 
therefore, are reliable at all times, not 
only in extent, but also in location—the 
point of leakage, whether in the cylin- 
der, retainer or retainer pipe, is definitely 
located. 

A light weight of approximately 6 1b. 
makes the device conveniently portable. 
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able for portable tools, small motors, re- 
lays and other small apparatus. 

The closed-type ball bearings are 
single-row annular bearings, supplied 
either with or without filling notches and 
with either brass or bronze retainers. 
They will carry an equal thrust load in 
either direction and may be applied to 
almost any bearing application. 

“GreaSeal” felt-protected ball bearings 
are single-row annular bearings similar to 


the closed type, except there is a felt 
seal at one side for protection against 
the entrance of dirt and against the es- 
cape of grease lubricant. The felt is 
held between two steel snap washers at- 
tached to the outer ring and forms a 
labyrinth protection with the recessed 
inner ring. This bearing will also carry 
an equal thrust load in either direction. 

The double-row of self-alining ball 
bearings have a spherical outer raceway 
to provide the self-alining feature. These 
bearings are for use where it is impos- 
sible to be assured that the bearings and 
parts are accurately lined up. They are 
equipped with extruded bronze retain- 
ers, completely machined and are de- 
signed to permit the use of the maximum 
number of balls on each row. 

The angular-contact ball bearings are 
single-row annular bearings designed to 
carry heavy thrust loads in one direction 


Closed-type ball bearing 


in addition to radial loads. They are 
equipped with one-piece completely ma- 
chined extruded bronze retainers carried 
on the ground flanges of the inner ring. 
The standard type roller bearings are 
single-row cylindrical roller bearings 
having rollers of the same length as the 
diameter. They are capable of carrying 
heavy radial loads and will also sustain 
heavy temporary overloads and shocks. 
They are equipped with completely ma- 
chined, well-balanced extruded bronze 
retainers carried on the ground flanges 
of the inner ring. These bearings, of 
course, will not carry a thrust load. 


Landis Grinder— 
A Correction 


In the February issue of the Railway 
Mechanical Engineer, page 80, appeared a 
description of the Landis tool and cutter 
grinder, the manufacturer of which was 
erroneously stated to be the Landis Ma- 
chine Company, Waynesboro, Pa. This 
tool is manufactured by the Landis Tool 
Company, Waynesboro, Pa. 

(Turn to next left-hand page) 
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UPER-POWER 
is a principle 


S per-Power Steam 


locomotives are generally regarded as the largest and 


most powerful that can be built « “Super-Power’’ means 


much more than this. It means getting the maximum work 
out of a pound of metal and a pound of steam « Loco- 
motives embodying the principles of “Super-Power’ can be 


built for light as well as heavy service and will perform so 


much more economically that you can't afford to run the 


old ones. 
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Two Sullivan 
Air Compressors 


The Sullivan Machinery Company, Chi- 
cago, has added a number of new designs 
to its line of vertical single-acting com- 
pressors, which are known as Models 
WL-1, WL-11, WL-2 and WL-4. 

WL-1, which has belt or V-belt drive, 
and WL-11, which is directly driven by a 
motor, are single-cylinder  single-acting 
units which provide piston displacements 
ranging from 27 to 87 cu. ft. of free air 
per minute and are designed for pressures 
up to 125 lb. per sq. in. These units are 
said to be distinguished by their compact- 
ness, simplicity and substantial construc- 
tion. The crank shafts are mounted on 


The WL-11 vertical direct-connected 
compressor 


heavy-duty ball bearings, while the cyl- 
inders are cast separately and bolted to 
the frames, as a means of permitting eco- 
nomical reboring or replacement when 
necessary. The cylinder heads, which 
contain the inlet and discharge valves, 
may be attached in any one of four hori- 
zontal positions. 

In those units that are directly con- 
nected to driving motors, flexible external 
and internal gear couplings are employed 
between the compressor flywheel and the 
motor shaft. The unloading system is of 
the Sullivan “sweep control” type, and 
automatic regulation of several types may 
be had, including manual, semi-automatic 
and automatic start and stop control for 
both units. 

Models WL-2 WL-4, 


and which are 
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The WL-4 V-type belt-driven 
compressor 
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belt-driven units, are available in two- 
cylinder and four-cylinder models, re- 
spectively, and are similar to directly con- 
nected units already available. These 
units may be driven also by V-belts from 
any desirable form of power unit, and in 
such cases the compressor, motor and V- 
belt drive are mounted on a sub-base. 
The capacities of these models range from 
119 to 348 cu. ft. of free air per minute. 

The four-cylinder units are of the V- 
type balanced design, the two pairs of cyl- 
inders being set at an angle of 90 deg. 
with a common crank shaft and two 
cranks. Such an arrangement contributes 
to compactness and is said to provide an 
important factor of balance. The use of 
four small cylinders instead of two large 
ones permits the use of reciprocating parts 
which are said to weigh only one-third as 
much as the same parts would weigh in a 
two-cylinder unit of equivalent capacity. 


Landis Stud 
Attachment 
The Landis Machine Company, Inc., 


Waynesboro, Pa., has developed a stud 
attachment for its 34-in. automatic 


forming and threading machine which 
gives it a production rating of 200 to 


The Landis stud attachment applied to 
an automatic forming and threading 
machine 


500 per cent as a stud machine. This 
high rating is due to the fact that the 
loading (and unloading), pointing and 
threading operations are performed si- 
multaneously at three seperate stations. 

Another feature of the attachment is 
its ability to handle sheared blanks. 
This practice saves material, eliminates 
the more expensive cutting-off opera- 
tions and reduces the manufacturing 
cost. 

The attachment consists of a hopper 
and a magazine. An agitator located at 
the base of the hopper insures an 
orderly and uninterrupted flow of the 
blanks to the magazine. From the mag- 
azine the blanks are fed, one at a time, 
to a slot through which they drop into 
an auxiliary magazine. The auxiliary 
magazine is a sectoral chamber which 
positions the blanks for transfer to the 
loading station of the turret. 

For the second operation, the semi- 
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finished studs are stacked in the hopper 
with their blank ends at the front of the 
hopper. The front wall of the hopper is 
hinged and can be dropped to facilitate 
loading. 

The pointing head takes care of any 
variations in the lengths of the blanks 
and insures studs of uniform length. It 
will also point blanks of uniform length 
with the minimum amount of waste. 

The attachment is a self-contained 
unit which can bé applied to machines 
in service. It is adjustable and will ac- 
commodate studs from % in. to 34 in. in 
diameter, from 1% in. to 6 in. in length 
and a 2% in. maximum thread length. 
The unthreaded section of the stud can- 
not be less than 75 per cent of the diam- 
eter. The attachment can be applied and 
set up in 30 min. 


Aetna Bearing 
Oil Seal 


The Aetna oil seal placed on the mar- 
ket by the Aetna Ball Bearing Manu- 
facturing Company, Chicago, consists of 
only four parts and is a self-contained and 
complete unit which can be slipped in 
or out of position, with nothing to work 
loose or become lost. It consists of an 
outer shell of stecl, accurately formed 
and ground on an outside diameter to 
a precision commensurate with that of 
anti-friction bearings. This shell houses 
the seal cushion, pressure plate and 
steel retainer. 

The thermo-pneumatic seal cushion 
consists of specially treated cork in 
which the interstices or air cells are her- 
metically sealed. This pneumatic seai 
cushion automatically expands and con- 
tracts laterally with changing tempera- 
ture of shaft or lubricant, remaining al- 
ways oil tight in consequence. It is 
non-hygroscopic and impervious, is of 
great resiliency, has a low friction co- 
efhicient and 1s abrasive-resistant. The 
deflector pressure plate of dense, spe- 
cially treated fibre deflects oil from the 
seal proper, serving to maintain a con- 
stant and steady pressure upon the 

(Continued on next left-hand page) 


Cross-sectional view of the Aetna oil 
seal showing the four component parts 
assembled 
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EVERY POLINDING WEDGE 


Is Notice Of A Maintenance Job 
On The Way .. 


Keep out the slack and you keep down repair costs. « But 
even though you set up ordinary driving box wedges as tightly 
as you dare, you must still leave a fraction of an inch for 
temperature rise when the engine is on the road. « This fraction 
of an inch grows under the shock of the piston thrust into the 
too familiar clank! « If you could only adjust the wedges as 
the locomotive runs, you could keep the slack from gaining a 
too -hold. « Franklin Automatic Adjustable Wedges do just 
this. They adjust the wedges with every revolution of the 


drivers and reduce maintenance by preventing slack. « Every 


locomotive needs them. Every long run requires them. 


FRANKLIN RAILWAY SUPPLY CO., Inc. 


NEW YORK CHICAGO MONTREAL 


pneumatic cushion and a uniform pres- 
sure over the entire periphery of the 
seal while relieving it of extraneous in- 
ternal pressure. In this way the pneu- 
matic seal is always maintained concen- 
tric with the shaft and is relieved of 
longitudinal pressure—so overcoming 
one most common cause of leakage 
among other so-called grease seals. 

At the present time where high-pres- 
sure lubricating systems are being used 
so widely, this duplex seal—with the 
tendency for the two major component 
parts to seal themselves closer together, 
the stiff, yet resilient deflector pressure 
plate taking the internal pressure, while 
the softer, pneumatic cushion is relieved, 
of pressure, will, it is claimed, hold oil 
as well as grease and will operate with- 
out trouble where water is held on one 
side of the seal and oil’on the other. 

The seal is „interchangeable with all 
makes of grease seals and is available 
in sizes from %-in. inside diameter and 
up. 


High Speed Rotary 
Air Grinder 


The Independent Pneumatic Too) 
Company, 600 West Jackson Boulevard, 
Chicago, has added a high-speed rotary 
air grinder to its line of pneumatic tools. 
This size will be known as 255-X and 
is designed to operate cone-shaped 
grinding wheels. 

This type of grinder is used by found- 
ries and machine shops for cleaning 
castings of all descriptions, and for 
grinding castings and forgings where 
the use of the ordinary emery wheel 1s 
not practicable. 

The spced of the Thor 225-X is 10,000 


by the Metal & Thermit Corporation, 
acting as exclusive sales agents for the 
American Murex Corporation, which is 
the manufacturer. Both companies have 
offices at 120 Broadway, New York. 

The new electrodes, known as Murex, 
are made 18 in. long and in types and 
sizes suitable for a wide range of hori- 
zontal, vertical, and overhead welding 
operations. 

A feature of the electrode is a pat- 
ented spiral winding of asbestos yarn 
which serves to hold the heavy mineral 
flux to the core so that it is not in- 
jured if the electrode is bent. The man- 
ufacturer points out that the all-min- 
cral ingredients of the flux on a Murex 
electrode causes it to burn without ob- 
jectionable fumes or smoke, while the 
thickness of the coating enables the op- 
crator to ride the electrode on the 
work, thus letting the flux coating space 
the arc. 

Among the eight types of electrodes 
in the Murex line there are electrodes 
for welding commercial mild steel, man- 
ganese steel, 18-8 stainless steel, and 
stainless iron. 


Electrode for 
Welding Aluminum 


The Lincoln Electric Company, Cleve- 
land, Ohio, has announced a new elec- 
trode for welding aluminum which will 
be known as ‘“Aluminweld.” The new 
electrode is a 5 per cent silicon-alu- 
minum alloy and can be used for weld- 
ing sheet or cast aluminum. It is de- 
signed for either metallic or carbon 
arc welding. 

It is provided with a coating which 
prevents excessive oxidation and will 


Thor No. 255-X rotary pneumatic grinder equipped with cone emery wheel 


r.p.m. and it will operate cone wheels 
measuring 234 in. outside diameter. The 
weight of the machine is 834 Ibs. The 
length overall is 19% in. The driving 
collar is provided with right-hand 
thread so that the cone wheels now in 
use in shops and foundries may be used 
with the grinder. 


Heavy Mineral-coated 
Welding Electrodes 


A new line of arc-welding electrodes. 
which have a heavy all-mineral flux 
coating, has been placed on the market 
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dissolve any aluminum oxide that might 
be formed. The manufacturers claim 
that the coating assists in giving a very 
smooth operating arc which is particu- 
larly essential in electric welding alu- 
minum. 

The resulting weld is very dense with- 
out porosity and possesses high tensile 
strength. The weld can also be pol- 
ished satisfactorily with practically no 
discoloration, so it is claimed. 

In its use a short arc of approximately 
20 volts should be held with the coating 
practically in contact with the work. 
The current to be used will vary with 
the thickness of sheet or material to be 
welded but the following table gives a 


good idea of the proper electrodes and 
range of currents. 


Size of electrode Current range Average 
2 in. 35— 45 amp. 40 amp. 

1/8 in. 55— 80 amp. 70 amp. 
3/16 in. 100—150 amp. 125 amp. 
The 3/32-in. electrode is used for 


sheets up to No. 14 gage; the %-in. elec- 
trode from No. 14 gage to &% in. and the 
3/16-in. electrode, for sheets over % in. 
thickness. Sheets of over 3/16 in. thick- 
ness should have the edges beveled if 
welded from one side only. In all cases 
when used with the metallic are process 
reversed polarity is used. 

Aluminweld is produced in four sizes, 
3/32 in, % in., 5/32 in. and 3/16 in. in 
14-in. lengths. 


Standard 4-Hp. Special 
Vertical Grinder 


The vertical grinder illustrated was 
recently designed by The Standard Elec- 
trical Tool Company, Cincinnati, Ohio. 

A special 4-hp. General Electric 3,600- 
r.p.m, motor is used and is operated by 
a General Electric switch mounted on 
the housing. SKF ball bearings are 
used, a special bearing being provided 
to take care of the end thrust. This ma- 
chine is equipped with a cup wheel 7 in. 
in diameter with a 1%4-in. wall. The net 
weight is 155 lb. 

A pad is provided on the vertical feed 


The Standard vertical grinder is de- 
signed for use on a planer or other 
machine tool 


for attaching the grinder to a planer or 
other machine tool. This machine can 
also be furnished with both horizontal 
and vertical feeds. This type of ma- 
chine is especially adapted for grinding 
dies, or for surface grinding on a planer 
or boring mill. It is made in sizes of 
3-hp. up to and including 10 hp. 
(Turn to next left-hand page) 
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Train of 72 loaded refrigerator cars, weighing 3390 tons, climbing one per cent 
grade, handled by a 2-8-8-2 locomotive : 


One Modern High-Power Unit 


R eplaces Two Locomotives 


HE Western Pacific Railroad, whose main 

line extends from Salt Lake City, Utah, to 
San Francisco, California, a distance of 928 
miles, handles a heavy east-bound tonnage of 
fresh fruits and vegetables, which must be 
moved on fast schedules. The most difficult 
portion of this run is through the Feather 
River Canyon, where, for a distance of over 
100 miles, there is a practically continuous 
grade of one per cent. 


On that section, freight is being handled by 
single expansion locomotives of the 2-8-8-2 
type, built at our Works in 1931. 


An average solid fruit train consists of 70 
cars weighing 3300 tons, and with this ton- 
nage one locomotive can maintain a speed of 
18 to 20 miles an hour on the one per cent 
grade. Formerly, a train of this weight was 
handled by a 2-6-6-2 type Mallet compound, 
with a heavy Mikado as a helper. One of the 
new locomotives develops as much tractive 
force as the two locomotives formerly used. 


These large locomotives are proving an 
unqualified success, and are demonstrating 
that— 


It takes Modern Locomotives to make money these days! 


THE 


BALDWIN 


LOCOMOTIVE WORKS 


PHILADELPHIA 


Among the 


Clubs and Associations 


Car FOREMEN’S ASSOCIATION OF CHI- 
caco.—The proposed change in the 
A.R.A. Rules of Interchange for 1933 
will be discussed by the members of the 
Car Foremen’s Association of Chicago 
at their meeting at 8 p.m. on March 14 
at the Auditorium Hotel, Chicago. 


NortHwest Car MEN’s ASSOCIATION.— 
Recommended changes in A.R.A. Inter- 
change Rules will be discussed at the 
meeting of the Northwest Car Men's 
Association which will be held at 8 p.m. 
on March 21 at the Minnesota Transfer 
Y. M. C. A. Gymnasium building, St. 
Paul, Minn. 


CanapiAN Raitway CLusB—At the 
March 14 meeting of the Canadian Rail- 
way Club which will be held at 8 p.m. 
at the Windsor Hotel, Montreal, W. 
Pratt, general manager sleeping and din- 
ing car and hotel department, Canadian 
National, will present a paper on Sleep- 
ing and Dining Car Service. 


MECHANICAL DIVISION ANNUAL MEET- 
1NG.—According to circular No. D. V.-758, 
issued by the American Railway Asso- 
ciation, Mechanical division, over the 
signature of Secretary V. R. Hawthorne, 
the thirteenth annual meeting of this 
division will be held at Chicago on 
Thursday and Friday, June 23 and 24. 
The sessions of the convention will be 
held in the Louis XVI room of the Con- 
gress hotel, which will also be conven- 
tion headquarters. 


New YorK RatiLroan Crun—The 
March 18 meeting of the New York 
Railroad ‘Club, which will be held at 8 
p.m. at the Engineering Societies building, 
29 West Thirty-Ninth street, New York, 
will be Electrical Night under the aus- 
pices of the Westinghouse Electric & 
Manufacturing Company. The subject 
for discussion will be the Pennsylvania’s 
new electrification, and a stage field 
demonstration in the field of new elec- 
trical invention and discovery will be 
presented. 


ForcING MANUFACTURERS’ ASSOCIATION. 
—At the annual meeting of the Forging 
Manufacturers Association, held at the 
Engineers Club, New York, on January 
15, the following officers were elected for 
the year 1932: President, C. W. Heppen- 
stall, Heppenstall Company, Pittsburgh, 
Pa.; Vice-president, R. F. Devine, Jr., 
Erie Forge Company, Eric, Pa.; Vice- 
president, C. E. Wilder, National Forge 
& Ordnance Company, Irvine, Pa.; and 
Treasurer, C. E. Finkl, A. Fink! & Sons 
Company, Chicago. 


Western Rarway CLusB.—As an- 
nounced in last month’s issue, the Feb- 
ruary 15-meeting of the Western Railway 
Club, known as Family Night, was planned 
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to provide an interesting program not only 
for railway and supply members but 
for their families as well. The total at- 
tendance was about 300. Dr. Phillips 
Thomas, research engineer of the 
Westinghouse Electric & Manufactur- 
ing Company, presented a highly-inter- 
esting and non-technical discussion of 
the subject “Electricity at Work and at 
Play.” 


Club Papers 


Lubrication Conf tates 


AMERICAN Society OF MECHANICAL 
ENGINegERS.—Meeting held Friday after- 
noon, February 19, Engineering Societies 
building, 29 West Thirty-Ninth street, 
New York. Subject, Railroad Lubrica- 
tion, {The Railroad Division and the 
Sub-Committee on Lubrication Engi- 
neering of the Petroleum Division, Amer- 
ican Society of Mechanical Engineers, 
sponsored an informal conference on the 
general subject of Railroad Lubrication. 
Eliot Sumner, assistant to general super- 
intendent motive power, Pennsylvania, 
Philadelphia, Pa., and a past chairman of 
the Railroad Division, presided. The 
discussion was based largely on a paper 
presented by C. M. Larson, supervisory 
engineer, Sinclair Refining Company, 
New York, who discussed the problem 
from the viewpoint of the lubrication 
engineer. H. E. Brunner, chief engineer, 
SKF Industries, New York, discussed 
the problem from the standpoint of the 
design of car and locomotive roller bear- 
ings. The discussion of that portion of 
the general subject on railroad opera- 
tion was led by C. E. Barba, mechanical 
engineer, Boston & Maine, North Bil- 
lerica, Mass. Mr. Barba’s remarks were 
somewhat in the nature of a rebuttal of 
the points brought up by Mr. Larson. 
T. V. Buckwalter, vice-president, Timken 
Roller Bearing Company, Canton, Ohio, 
presented additional data and informa- 
tion on the subject of roller-bearing lu- 
brication in connection with Mr. Brunner’s 
discussion. {William F. Parrish, con- 
sulting lubrication engineer, New York, 
proposed a resolution that Mr. Sumner, 
in co-operation with the Lubrication 
Engineering Committee and the railroad 
Division Executive Committee, prepare 
a plan of investigation and research of 
railroad lubrication which can receive 
the co-operation of all interested groups 
and associations; and that this plan be 
submitted to a future conference subject 
to the call of these two committces. The 
resolution was adopted. A more com- 
plete report of this informal conference 
will appear in an carly issue of the Rail- 
way Mechanical Engineer. 
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Transportation of Frozen Foods 


New Enc.anp Raitroap CLus.—Meet- 
ing held Tuesday evening, January 12, 
Copley-Plaza Hotel, Boston. Subject, 
“Quick Freczing and Its Bearing on 
Transportation of Frosted Foods,” pre- 
sented by Clarence Birdseye, director of 
the Birdseye Laboratories, Gloucester, 
Mass. {[Mr. Birdseye described the de- 
velopment of a new industry in the field 
of perishable foodstuffs; that is, the 
preparation, transportation and distribu- 
tion of products which have been sub- 
jected to quick freezing and which must 
be maintained in the frozen state until 
they reach the consumer. He described 
the effect of slow freezing on animal and 
vegetable tissues as a separation of fresh 
water ice crystals which grow in size suf- 
ficient to rupture some of the cells while 
they compress and dehydrate others, a 
process which concentrates the dissolved 
substances, and which is not reversible 
on thawing. These processes, he said, 
are more pronounced and less reversible 
in plant tissues than in animal flesh. The 
quick freezing process removes the heat 
so rapidly that the separation and growth 
of fresh water ice crystals does not take 
place to a sufficient extent to destroy the 
natural freshness of the products. Mr. 
Birdseye described the development in 
producing and marketing frozen products 
effected by his company since March, 
1930. Last year 214 different stores dis- 
tributing frozen products were estab- 
lished in New England. “Our produc- 
tion program for 1932,” he said, “calls 
for an increase of approximately 1,000 
per cent in our production for 1931. 
That means probably twenty million units 
of fruits, vegetables, sea foods, meats 
and poultry that we shall protect in 1932, 
a year and a half after the effort was 
first commercialized.” {Mr. Birdseye de- 
scribed the transportation requirements 
of various frozen products, some of 
which can be distributed in corrugated 
fibre-board containers, properly lined, by 
ordinary express or parcels post, the 
products themselves retaining sufficient 
refrigeration for transcontinental ship- 
ment. Most quick-frozen perishables. 
however, call for shipment in carload 
lots. For animal tissues it is not difficult 
to prevent deterioration with tempera- 
tures at about 20 deg. F. But in the 
case of plant products, he said, if the 
vegetables and fruits are to be in transit 
for a week or longer temperatures should 
not be higher than 10 deg. F. This re- 
quires more than the customary amount 
of insulation in refrigerator cars cooled 
with ice and salt. {The discussion m- 
dicated a lively interest in the implica- 
tions of this new industry with respect 
to the transportation problems which will 
have to be met as its development spreads. 
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Conditions in China 


New York RaILroAp Crus.—Meeting 
held Friday evening, February 19, at the 
Engineering Societies building, New 
York. Subject, “The Actual Railway and 
General Economic Situation in China,” 
presented by John J. Mantell, recently 
railway advisor to the Chinese govern- 

“ment. QMr. Mantell pointed out that the 
development of China’s agricultural and 
mineral resources depends largely on the 
reorganization and rehabilitation of the 
country’s railroads. The Chinese rail- 
ways, he said, are developed along the 
continental plan, involving short hauls, 
light loads and small trains, whereas the 
real development of the country requires 
railway organization based on long hauls, 
heavy loads and long trains, as well as 
a rate structure that would favor de- 
velopment of the country as a whole, as 
against the present slow isolated develop- 
ment of different sections of the coun- 
try. {My report,” said Mr. Mantell, 
“emphasized the immense possibilities to 
the country in the reorganization of the 
railways of China, and the construction 
of additional railways, but I pointed out 
also that the existing railways, with their 
antiquated and continental methods would 
have to be thoroughly modernized. To 
this end I suggested to the government 
that a corps of American engineers 


should be asked to take over the railways. 


for the Chinese Government and operate 
them for a period of five to seven years, 


in order properly to educate the tech- 


nically trained Chinese railway men in 
modern railway practice.” Mr. Mantell 
spent considerable time in Manchuria in 
connection with his railway investiga- 
tions. While he was in Mukden, he said 
there was evidence of general unrest and 
frequent indications of hostilities be- 
tween the Chinese and Japanese. He 
pointed out that Japan has spent a large 
sum of money developing the South 
Manchurian Railway and the coal mines 
outside of Mukden. He recommended, 
however, that the Chinese government 
should see to it that the rich, agricultural 
and mineral resources which China owns 
in Manchuria should be released from the 
present strangle-hold of railway restric- 
tions to which traffic is now subjected. 


Air Brakes 


MANHATTAN Arr BRAKE CLus.—Meet- 
ing held Friday afternoon, February 19, 
at 150 Broadway, New York. {The 
members of the Manhattan Air Brake 
Club discussed eight topics at the Febru- 
ary meeting. These topics were as fol- 
lows: Automatic Slack Adjusters; 
Wheel Failures on Gas-Electric Rail Cars; 
Cleaning and Lubricating Triple Valves; 
Is It Necessary to Have a Leakage 
Groove in the Brake Cylinders Used in 
Passenger- and Freight-Train Service?; 
Brake Shoes; Locomotive Brake Cylin- 
ders, and Would it be Advisable to 
Change the Pipe Connection so that the 
Equalizer-Reservoir Pressure Would be 
Indicated on the Black Hand of the 
Small Gage and the Brake-Pipe Pres- 
sure on the Black Hand of the Large 
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Gage? In discussing automatic slack 
adjusters, the question was asked relative 
to wear and frequency of renewals. It 


was pointed out that periodic cleaning 


and lubrication and careful resetting 
when new brake shoes are applied to the 
car would reduce wear and tear to the 
slack adjuster. [One railroad in the cast 
reported some trouble with thermal 
cracks in the wheels of its gas-electric 
rail cars. It was pointed out that in all 
probability these cracks were caused by 
overheating of the wheels because of the 
frequency of stops from relatively high 
speeds. Overheating of the wheels due 
to braking was undoubtedly aggravated 
somewhat on account of the relatively 
steep grades and numerous curves 
existing on most branch lines. {The sub- 
ject of cleaning and lubricating of triple 
valves was held over until the March 
meeting when a paper prepared by Mark 
Purcell, general air brake inspector, 
Northern Pacific, will be read. 


Directory 


The foilowing list gives names of secretaries, 

dates of next or regular meetings and places of 

meeting of mechanical associations and railroad 

clubs: 

Arm-Braxe_ Association.—T. L. Burton, Room 
seos Grand Central Termina! building, New 


or 
Arrien Rarrway SurrLY Assoctation.—F. W. 
Venton, Crane Company, Chicago. 


_ American RAILWAY ASSOCIATION. —DIvISION v. 


—MecHanicaL.—V. R. Hawthorne, 59 

Van Buren street, Chicago. 

Division V.—Equirment Patntina Sec- 
tron.—V. R. Hawthorne, Chicago. 


Division VI.—Purcuases AND Stoars.— 


W. J. Farrell, 30 Vesey street, New York. 
Division I, — Sarety Section. — J. 
Caviston, 30 Vesey street, New York. 
Division VIII.—Can Szavice Divisron.— 
C. A. Buch, Seventeenth and H. streets, 
Washington, D 
Ameanican RaiLway Toot Foremzn’s ASSOCIA- 
tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS.— 
Ivin W. Rice, 29 W. Thirty-ninth street, 
New York. f 
Ratrzoap Diviston.—Pau! D. Mallay, chief 


engineer, transportation department, Johns- 
Manville Corporation, 292 adison avenue, 
New York. 


Macuine_ SuHor Practice Division. — 

Carlos de Zafra, care of A. S. M. E., 29 

West Thirty-ninth street, New York. 
Materiats Hanpiinc Division.—M. 


Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 
1L AND Gas Power Division.—L. 


Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 

Fuels Division.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 

AMERICAN, Society ror Steer Treatinc.—W. 
He Eiseman, 7016 Euclid avenue, Cleveland, 

io. 

AMERICAN SOCIETY For TESTING MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. 

American WerpinG Socrety.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 

or 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. 

h A. Andrucetti, C. & N. W., Room 

& N. W. Station, Chicago, Ill. 

Canapian RaiLway CLus.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, ‘de and August at Windsor 
Hotel, Montreal, Sue. 

Car DEPARTMENT OFFICERS AssocraTion.—A. S 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car ForEMEN’S Association or CRiIcaco.—G. K. 
Oliver, 2514 West Fifty-Fifth street, Chi- 
cago. Regular meetings, second Monday in 
each month except June, July and August, 
Auditorium Hotel, Chicago, Tit 

Car Foremen’s Association oF Omana, Council 
Bluffs and South Omaha_Interchanve.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& Quincy, Sixteenth avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 
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Can Foremex’s Association oF St. Lovis.—Jos. 
F. Brady, 4036 Scanlon Place, St. Louis, 
Mo. Regular meeting first Tuesday in cach 
month, except July and August, at Amer- 
ican Hotel Annex, St. Louis, Mo. 

CentraL Kaitway Crus or SBurrato.—T. J. 
O'Donnell, executive sec.etary, Room 1817, 
Hotel Statler, Buffalo, N. Y. Regular meet- 
ing, second Thursday each month, except 
June, July and August, at Hotel Statler, Buf- 
alo. 

Crncinnatr Rartway CLuB.—D. R. Boyd, 2920 
Utopia Place, Hyde Park, Cincinnati, Reg- 
ular meeting, second Tuesday, February, 
May, September and November. 

Cumveranp Raitway Crus.—F. B. 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, exc June, 
qe and August, at the Auditorium, Brother- 


Frericks, 


ood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

RN CAR ForEMEN’S ASSOCIATION.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS Car INSPECTION Assocration.—P. 

Pursian, 823 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month at Hotel Severin, Indianap- 
olis, at 7 p.m. Noon-day luncheon 12:15 p.m. 
for Executive Committee and men interested 
in the car department. 

INTERNATIONAL Ratcroap Master BLACKSMITR’S 
AssocraTion.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue roit, Mich. 

InrernaTIONAL RatLway FurL ASSOCIATION.— 
C. T. Winkless, Room 707, LaSalle Street 
Station, Chicago. 

INTERNATIONAL RAILWAY GeneraL Forsmen’s 
AssociaTion.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 

Master BOILERMAKERS’ Association. — A. F. 
Stigimeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

Master Car BurLpers’ anD SurrRvIisors’ Asso- 
cration.—See Car Department Officers Asso- 
ciation. 

NationaL Sarety Councitt—Sream RAILROAD 
Section.—W. Booth, Canadian National, 
Montreal, Que. William Penn and Fort Pitt 
Hotels, Pittsburgh, Pa. 

New. Enctanp Raritroap Crus.—W. E. Cade, 
T., 683 Atlantic avenue, Boston, Mass. 

egular meeting, second Tuesday in each 
month, excepting June, July, August and 
September. Copley-Plaza Hotel, Boston. 

New ork Rarcroap  Cius.—A. N. Dugan, 
National. Bearing Metals Corporation, 230 
Park avenue, New York. Meetings third 
Friday in each month, except June, July and 
Aukust, at 29 West Thirty-ninth street, New 

ork. 

Nortnwestr Car Men’s Association.—E. N. 
Myers, chief interchange inspector, Minnesota 
Transfer Railway, St. Paul, Minn. Meet- 
ing third Monday each month, except June, 
g y, and August, at Minnesota Transfer 

. M. C. A. Gymnasium building, St. Paul. 

Paciric Rar.way Crus.—W. S. Wollner, P. O. 
Box 3275, n Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Rartway Business ASSOCIATION. — Frank | 
Noxon, 1124 Woodward building, Washing- 
ton, D. C. 

Rartway Car Men’s Crus oF Peoria AND 
a oe L. Roberts, R. F. D. 5, Peoria, 


Rartway Crus or Pittspurcn.—J. D, Conway, 
1841 Oliver building, Pittsburgh, Pa. Reg- 
ular meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

RarLway Fire Protection Association.—R. R. 
Hackett. Baltimore & Ohio, Baltimore, Md. 

Rartway SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

Sr. Lours Rairway Crus.—B. W. Frauenthal, 
M. P. O. Drawer 24, St. Louis, Mo. Reg- 
ular meetings, second Friday in each month, 
except June, July and August. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 
A Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, July, September and November. 
Annual meeting third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

SurrLY Men’s Association. — E. H. Hancock. 
treasurer, Louisville Varnish Company. 
Louisville, Ky. Meets with Equipment 
Painting Section. Mechanical Division Amer- 
ican Railway Association. 

Toronto Rattway CLur.—J. A. Murphy, Box 8, 
Terminal “A.” Toronto, Ont. Meetings 
third Monday of each month, except June, 


July and August. 

Travrttnc Encinrers’ Association, — W. O. 
Thompson, 1177 East Ninety-eight street, 
Cleveland, Ohio. 

Western Rarrway Crus.—J. H. Nash, 343 
South Dearborn street, Chicago. Regular 
meetings, third Mondav in each month. 


(Turn to second left-hand page) 
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“PORCH OT TYE 


QUALITY ALL WAYS 
QUALITY ALWAYS 


HE splendid performance of the Timken Locomotive on its first 

100,000 miles, clearly justified the Timken management in their 

courageous investment and confirmed their judgment in the selec- 
tion of Alco as its builder, and the specialties used in its construction. 
Naturally, only the highest quality products were selected to insure the 
best all around locomotive performance which would demonstrate to 
greatest advantage the economies of Timken roller-bearings. 


Alco axles, side rods, crank pins, and piston rods were specified 
because for years they have proved their great strength and capability 
for reliable and enduring, service. Alco Forgings are precision built, not 
only precise in every dimension, but precise in every phase of manufac- 
ture. Complete physical, chemical and microscopical equipment insures 
the closest control over the quality of Alco Forgings from billet to fin- 
ished forging. 


The extensive equipment necessary for this high quality repre- 
sents an investment in plant facilities and years of research, far beyond 
the economical duplication in any railroad shop. 


That is why we say it is much cheaper for a railroad to buy Alco 
Forgings than to equip, maintain and operate shops to manufacture them. 


Maren, 1932 
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| PREASAN ns s Agaa 


| TIMKEN A CO 


EFFICIENT IN OPERATION 
ECONOMICAL IN MAINTENANCE 


ND when it came to the reverse gear—Timken chose the Alco. And 

why not? Thousands of Alco Power Reverse Gears are operating 

satisfactorily on modern locomotives throughout the country on 
different roads and without a complaint. 


The Alco Power Reverse Gear is powerful—yet simple and easy to 
operate. A short stroke of the arm gives complete reverse almost in- 
stantaneously. 

It is economical in operation and maintenance. It is interchange- 
able—it fully meets all the conditions imposed on freight, passenger and 
switching locomotives. Wéith only one type of gear on all locomotives, 
only one type gear parts need be kept in stock. 

The Alco Gear is reasonably priced—and last but not least—the 
engineers like it. 


American Locomotive Company 
3O Church Street New York N.Y. 


NEWS 


Domestic Orders Reported During February, 1932 


Freight Cars 
Name of Company No. 
Ordered Type Builder 
Thunder Bay Quarries Company.........-....++ 4 Air-dump Koppel Industrial Car & 
uipment_ Co. 
Hauser Construction Company............++e+++ 2 Air-dump Magor Car Corporation 
Norfolk @&: Westerns rse 0:0 vielapsascee 6 a4 cle a 4 Tank Company Shops 
Total for mouti :4 $iwesagan sess chee EN 10 


Curtains in Refrigerator Cars 


THE Missourt-KAnsaAs-TEXas, by plac- 
ing a curtain across a refrigerator car 
so as to divide the car into two parts, 
has made it possible for such a car to 
render service for which two cars were 
previously required. Perishable and non- 
perishable freight may thus be carried 
in the same car. 

Under the new arrangement 29 of 
these special cars are loaded and for- 
warded weekly from Kansas City to vari- 
ous points on M-K-T lines. Each is 
equipped with a patented standard-size 
dividing curtain, which can be easily and 
quickly installed in any refrigerator car, 
preferably near the door, partitioning one 
end for the loading of perishable ship- 
ments, 

The curtains are attached to the ceil- 
ing and side walls with double-headed 
nails which can easily be removed at 
destination without injury to the insula- 
tion. In the center of each curtain is a 
fastening device which can be easily and 
speedily adjusted. When removed at 
destination, the curtains are compactly 
wrapped and tied and returned to the 
point of origin. 

The cost of the initial icing and the 
re-icing of one car is only one-half the 
former cost. It is estimated that discon- 
tinuing the operation of approximately 
80 non-iced -merchandise cars has reduced 
by 20,000 the car-miles per month. 


Walker’s Window Clarifier 


Tue Lone IsLanp road is trying a new | 
arrangement for wiping frost or snow 
off the front windows of locomotives, the 
invention. of James B. Walker, New York 
City, secretary of the Metropolitan divi- 
sion of the New York State Public Serv- 
ice Commission. Mr. Walker has had the 
device, patented. ) 

The invention consists of two window 
panes of equal sizé; moving ‘up and down 
in a vertical framé, each sash being con- 
nected with a chain which runs over pul- 
leys at the top of the frame. When one 
sash is lowered thé other’ automatically 
rises to the observation position. At the 
bottom there is a pocket to receive the 
sash, and in the pocket there is an elec- 
tric heater, providing sufficient heat to 
melt quickly any snow which may have 
accumulated. The pocket also contains 
two sets of rubber window wipers. When 
the engineman lowers the snow-covered 
window into the pocket its place is im- 
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mediately taken by the clear pane. In a 
hard snowstorm the window can be re- 
versed every minute, or as often as 
necessary. Operation of the windows is 
by hand, but it would, of course, be a 
simple matter to install an air or elec- 
tric motor. 


Activity Results from Wage Cut 


THAT THE ACCEPTANCE by railroad em- 
ployees of a 10 per cent reduction in 
wages will stimulate business is reflected 
in the reaction that is already taking 
place and by the manner in which sev- 
eral railroads have stated publicly that 
they will utilize the amount saved as a 
result of the reduction. On February 
2 the Chicago & North Western an- 
nounced that 500 men will be put to work 
in its locomotive shops at Chicago. 
Fred W. Sargent, president of the North 
Western, estimates that the 10 per cent 
wage reduction will save the road around 
$6,000,000 annually. While the carrier 
will report a substantial deficit after 
charges for 1931, Mr. Sargent believes 
prospects for 1932 are sufficiently bright 
to warrant spending a portion of the sav- 
ing on maintenance of equipment. With 
revenues improved, it is believed shops 
at other points on the system will be 
reopened. 


A third-class compartment on the Swiss 
Federal Railroads 


Railway Mechanical Engineer 


P. H. Joyce, president of the Chicago 
Great Western, states that the financial 
condition of that road is such as to per- 
mit the expenditure of the entire $500,000 
saved by the wage reduction for mainte- 
nance work. The road is entering 1932, 
Mr. Joyce said, in good condition physi- 
cally and with no need for heavy outlay 
of funds for improvement of the prop- 
erty. Maintenance schedules this year 
will be directed largely to keeping the 
road up to its average standard. 

The Union Pacific, which will save 
about $6,000,000 in wages, will also use 
a large part of this amount in carrying 
out its maintenance program. 

James E. Gorman, president of the 
Chicago, Rock Island & Pacific, in com- 
menting upon the effect of the $215,000,- 
000 wage reduction in stimulating busi- 
ness, said: “There will be a lot of money 
spent. Anyone can run a better railroad 
with funds to purchase adequate equip- 
ment than he could otherwise. More 
should be spent for maintenance and in 
other directions. There is not much like- 
lihood of new car buying, as the reduc- 
tion in traffic has left the roads with 
more cars than they need. In other di- 
rections, however, there should be im- 
provement.” 

Some sources estimate that 100,000 men 
will be put back to work in the shops and 
the maintenance of way departments dur- 
ing the year. H. E. Newcomet, vice-pres- 
ident of the Pennsylvania, believes that 
increases in expenditures by railroads 
will be gradual. “I think,” he said, “it 
will be two or three months before the 
railroads start doing much in the way of 
opening shops, purchasing equipment and 
increasing outlay for maintenance of 
property. I believe railroad managements 
will wait until conditions are adjusted 
and business more stabilized.” The 
Pennsylvania also plans to borrow $5,- 
000,000 a month from the Reconstruction 
Finance Corporation to continue electri- 
fication work in the east and employ 
about 20,000 additional men. “Every 
penny requested from the finance cor- 
poration will be utilized for the purpose 
of giving employment and ordering mate- 
rials from the various industries,” Gen. 
W. W. Atterbury, president, said. 


The Atchison, Topeka & Santa Fe states 
that the company will probably expend 
between $12,000,000 and $13,000,000 during 
the year for capital expenditures, such as 
additions, betterments and improvements. 
In addition the road expects to continue 
the construction of the! new, line from 
Boise City, Okla. to Las Animas, Colo., 
providing a new short route from the 
Texas Panhandle: tothe Colorado gate- 
way. igs RS 

Paul Shoup, president of the Southern 
Pacific, has announced that his road will 
place orders for 20,000 tons of rails and 
also will go into the market for a sub- 
stantial order for ties, which should aid 
in reviving the lumber industry in that 
section of the country. 

The settlement of the Canadian railroad 
wage dispute, under which employees of 
the Dominion lines agreed to accept a pay 
cut similar to that of the unions in this 

(Continued on next left-hand page) 
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On the New Super Power 


This new “SPEE-D” High Pressure Grease Gun can be 
used either vertically or horizontally with equal effic’ency. 
Attachment to bearing and filling of rod cup usually 
requires less than thirty seconds. 


Trade Mark Registered 


for the 
Lehigh Valley 


WENTY of the finest modern locomotives ever 

constructed is the LEHIGH VALLEY’S answer to 

the present demand for increased speeds in freight 
service. 


Fast schedules, long runs and intensive operation 
demand efficient rod bearing lubrication. The 
“SPEE-D” High Pressure method was specified for 
all of the main rods, side rods and tender booster 
rods on these locomotives. 


The high efficiency of “SPEE-D” lubrication insures 
freedom from those expensive rod bearing failures, 
greater mileage from crank pins, rod brasses and 
lubrication, and lower maintenance costs. 


The savings in engine preparation costs usually re- 
fund the investment inside of a year. 


RELIANCE MACHINE & STAMPING WORKS, Inc. 


NEW ORLEANS, LA. 


Agents and Representatives 


H. C. MANCHESTER, 3712 Grand Central Terminal, New York Citv 
Consolidated Equipment Company, Montreal 
Mumford Medland, Ltd., Winnipeg 
International Railway Supply Company, 30 Church St., New York City 


Saves Time, Labor, Grease 
and Grease Plugs 


country, is expected to have a stimulating 
influence on trade and employment in that 
country. The Canadian rail unions agreed 
to accept a 10 per cent wage cut from 
December 1, 1931, until January 31, 1933. 

The Beech Grove locomotive shops of 
the Cleveland, Cincinnati, Chicago & St. 
Louis at Indianapolis, Ind., resumed oper- 
ations on February 15 with a force of 
1,200 men, while the car repair and build- 
ing shops are expected to resume opera- 
tions soon. On February 15 the Collin- 
wood locomotive shop of the New York 
Central at Cleveland, Ohio, recalled 1,100 
men to work on repairs. 


Examiner Recommends Require- 
ment of Power Reverse Gear 


EXAMINER John L. Rogers of the Inter- 
state Commerce Commission has sub- 
mitted to the commission a proposed re- 
port on the complaint filed by the 
Brotherhood of Locomotive Engineers 
and the Brotherhood of Locomotive Fire- 
men and Enginemen recommending that 
the commission find that the safety of em- 
ployees and travelers on railroads requires 
that steam locomotives used in road serv- 
ice having a weight in working order of 
150,090 lb. or more on driving wheels, and 
locomotives used in yard service having 
a weight in working order of 130,000 Ib. 
or more on driving wheels be equipped 
with power reverse gear. 

While the defendant railroads had 
urged that the carriers generally are in 
such financial condition that they should 
not ibe required to comply with such a re- 
quirement, Examiner Rogers argued that 
since the recommendation is that the loco- 
notives be equipped wken they are shopped 
for Class 3 or heavier repairs and as a 
laige proportion are out of service now, 
the expense will be distributed over a 
period of approximately four years. 
Clearly, he said, the carriers would not 
have equipped over 28,000 locomotives with 
power reverse gear and would not con- 
template so equipping practically all new 
locomotives if such gears did not con- 
tribute to efficiency of operation or if 
power reverse gear is less safe than the 
hand reverse gear. 

In his report, Examiner Rogers esti- 
mates that of the 60,522 locomotives 
which are subject to the jurisdiction of 
the Interstate Commerce Commission un- 
der the Boiler Inspection Act, as amended, 
28,925 are equipped with power reverse 
gears and 31,597 are equipped with hand 
reverse gears. ‘The record shows,” he 
states, “that during the five-year period 
from 1925 to 1929, inclusive, there were 
1,116 casualties due to reverse gear. The 
proportion of such casualties occurring on 
locomotives equipped with power reverse 
gear is illustrated by the fact that of 233 
cases occurring in 1929 and 1930, a total 
of 217 occurred on locomotives equipped 
with hand reverse gear and 16 on loco- 
motives equipped with power gears.” 

By adopting the recommendation that 
the application of reverse gear be 
limited to locomotives with the weights 
on drivers specified, the commissioner 
points out that it will be unnecessary to 
apply power reverse gears on approxi- 
mately 14,000 locomotives now in use. 
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Supply Trade Notes 


Epwin S. Woops & Co., have moved 
their office to 4710 West Division street, 
Chicago. 


Cuar_es N. Stopparb, vice-president of 
the Greenfield Tap & Die Corp., Green- 
field, Mass., has been elected president and 
general manager, to succeed Francis G. 
Echols, retired. 


A. E. BALiIn, formerly president of the 
McIntosh & Seymour Corporation, has 
been elected vice-president in charge of 
sales and engineering of the Nordberg 
Manufacturing Company, Milwaukee, Wis. 


S. P. Gooptoe, Mutual building, Rich- 
mond, Va., has been appointed southeast- 
ern sales agent of the Globe Steel Tubes 
Company. Mr. Goodloe is under the jur- 
isdiction of the New York office. 


THE MANAGEMENT of the St. Louis 
plant of Joseph T. Ryerson & Son, Inc., 
has been taken over by Harold B. Ressler, 
vice-president at Chicago. Mr. Ressler, 
who was formerly the St. Louis plant 
manager for 15 years, will be in direct 
contact with the St. Louis organization, 
making regular visits to the plant and St. 
Louis territory. In Mr. Ressler’s absence, 
R. B. Wilson, manager of sales of the St. 
Louis plant, will be the senior resident 
executive. Mr. Wilson, formerly of the 
Chicago service department, has been as- 
sociated with the St. Louis organization 
for over 17 years. 


FRANK Jay, bus representative in New 
England territory of the American Car 
& Foundry Motors Company, has been 
elected vice-president, with headquarters 
at Detroit, Mich, succeeding W. L. 
Stancliffe, resigned. Mr. Jay will im- 
mediately assume direction of the auto- 
motive sales of the organization. Wil- 
liam H. Woodin, president of the Amer- 
ican Car & Foundry Company, has as- 
sumed C. S. Sale’s duties as president of 
the American Car & Foundry Motors 
Company. H. W. Wolff, for many years 
vice-president in charge of sales of the 
American Car & Foundry Company, has 
taken over supervision of sales of the 
Motors Company; F. A. Stevenson, vice- 
president in charge of operation of the 
American Car & Foundry Company, has 
also assumed charge of manufacturing 
for the Motors Company and has ef- 
fected closer co-operation between the 
American Car & Foundry Company, the 
J. G. Brill Company, the Hall-Scott 
Motor Car Company and the American 
Car & Foundry Motors Company. G. R. 
Scanland, vice-president in charge of 
finance of the American Car & Foundry 
Company, will take direct charge of 
finance of the Motors Company. Presi- 
dent Woodin, in announcing the above, 
said that business conditions made it 
necessary to secure better results with 
less expense and to accomplish this 
purpose the American Car & Foundry 
Company has co-ordinated the Motors 
Company activities with those of the 
parent company. 
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Wituiam F. DryspaLe has been ap- 
pointed vice-president in charge of sales 
and H. C. Butler has been appointed vice- 
president in charge of manufacturing of 
the Montreal Locomotive Works, Ltd., 
Montreal, and all of its subsidiaries. The 
company will manufacture and sell self- 
propelled rail units in accordance with 
the engineering and specifications of the 
J. G. Brill Company, Philadelphia, Pa.; 
a complete line of process plants and 
equipment for the oil-refining industry, 
using the patents and processes con- 
trolled by Alco Products, Inc., New 
York; a complete line of modern Diesel 
engines in accordance with the designs 
and patents of the McIntosh & Seymour 
Corporation, Auburn, N. Y. and will 
continue to manufacture and sell steam, 
electric and Diesel locomotives as here- 
tofore. Mr. Butler was formerly man- 


William F. Drysdale 


ager of the Montreal Locomotive Works 
at Montreal. Mr. Drysdale was born on 
July 16, 1881, at St. Andrews, Argen- 
teuil, Quebec. He was educated in the 
Montreal high school and McGill Uni- 
versity, receiving from the latter a B. S. 
degree in 1904. During part of this time, 
from 1899 to 1904, he was also a special 
apprentice on the Grand Trunk. In 1904 
he entered the employ of the American 
Locomotive Company as a draftsman, 
subsequently serving as calculator and 
cost estimator until 1906 when he was 
appointed assistant to chief engineer in 
charge of machine-tool, power and shop- 
engineering problems. He resigned in 
1911 to become mechanical engineer of 
the North Railroad of Costa Rica and 
the Ferrocaril de Costa Rica, Central 
America, remaining in that work, also 
as superintendent of buildings for the 
United Fruit Company in Costa Rica, 
until 1914, when he was appointed as- 
sistant works manager of the Steel Com- 
pany of Canada, in charge of shrapnel 
and high explosive shell work in the 
Montreal plants. He served in 1915 as 
special representative in Europe for the 
(Continued on next left-hand page) 
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we Hr a Poe cle 


QUICK WHEEL CHANGE 
SAVES TIME AND MONEY 


ATIONAL Type B trucks are designed so that wheel 
changes can be made quickly at a saving in both time 
and cost. ++ On removal of the journal bearings, wedges 
and the brake hanger fastenings, side frames are spread 
apart, old wheels are rolled out and new ones rolled in. 
t No other parts are disturbed. ++ This is only one of a 
large number of important advantages of National Type 
B trucks, all secured without any premium in cost. 
Details gladly furnished on request. 
NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices; CLEVELAND, OHIO 


Soles Offices: New York, Philadelphia, Washington, Chicago, St. Louis, San Francisco 
Works: Cleveland, Chi¢ago, Indianapolis, Sharon, Pa., Melrose Park, Ill. 


M17 
National Draft Gear 
Another contribution by 


National to profitable 


NATIONAL 


freight operation. This gear 


TYPE COR -B: 


TRUCKS 


stands first in the combina- 
tion of capacity, sturdiness 
and endurance. 


Montreal Locomotive Works, Ltd., and 
the American Locomotive Company. In 
1919 he was appointed managing director 
of the Worthington Pump & Machinery 
Company’s interests in Belgium, France, 
Italy, Switzerland, Spain and Portugal. 
Five years later he was one of the or- 
ganizers of the Brazilian Portland 
Cement Company, the first large Portland 
cement plant in the State of Sao Paola, 
Brazil. Mr. Drysdale is president of the 
Aerocrete Corporation of Canada and a 
member of a number of Canadian en- 
gineering societies. 


A. E. Brppte, executive vice-president 
of the Universal Draft Gear Attachment 
Company, has been elected president, 
succeeding C. J. Nash, who has resigned, 
but who remains as a director. 


THE WATSON-STILLMAN CoMPANY, Ro- 
selle, N. J., has obtained the American 
rights to the Henley straight through 
lead sheathing presses and has entered 
into an agreement with Davy. Brothers, 
Sheffield, Eng., covering the manufacture 
of Watson-Stillman equipment in England 
and the manufacture in the United States 
of certain of Davy Brothers’ hydraulic 
equipment. 


THe MopinE MANUFACTURING CoM- 
pany, Racine, Wis., manufacturers of con- 
densing, heating, cooling and ventilating 
equipment, has acquired the Melcher 
Company, originators of the multiple 
unit system for air-conditioning of rail- 
way cars. L. W. Melcher, president of 
the Melcher Company, will head a new 
railway division in the Modine organiza- 
tion, to which he brings the complete 
sales engineering personnel of the Mel- 
cher Company. The Modine Melcher 
multiple unit system of air-conditioning 
is now manufactured at the Modine 
plant at Racine. The railway sales divi- 
sion of Modine Manufacturing Company 
has headquarters at 333 N. Michigan 
avenue, Chicago. 


Obituary 


BENJAMIN B. GREER, who resigned in 
October, 1931, from the presidency of 
the New York Air Brake Company, died 
on February 28 at New Canaan, Conn. 


Jonn WALTON ENSIGN, district manager 
in charge of the Huntington, W. Va. 
plant of the American Car & Foundry 
Company, died on February 18 at his 
home in Huntington after a brief ill- 
ness, at the age of 6l. Mr. Ensign be- 
gan work at the age of 14 with his fath- 
er who was managing executive of the 
Ensign Manufacturing Company, and later 
represented this company in Honolulu; 
this was one of the original companies in- 
cluded in the formation of the American 
Car & Foundry Company in 1899. Mr. 
Ensign, subsequently served in the gen- 
eral offices of the American Car & Foun- 
dry Company at St. Louis, Mo., and later 
succeeded his father as district manager 
at Huntington, which position he held at 
the time of his death. Mr. Ensign had 
taken an active part in civic affairs, hav- 
ing served as mayor of Huntington. 
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Personal Mention 


General 


P. M. Suttivan, master mechanic of 
the Duluth, Missabe & Northern, has been 
appointed acting superintendent of motive 
power and cars, with headquarters as 
before at Proctor, Minn. 


oa 


Master Mechanics and 
Road Foremen 


M. R. BrocKMAN, master mechanic of 
the Southern at Macon, Ga., has been 
transferred to Princeton, Ind. 


H; G. Stusss, master mechanic of the . 


Southern at Princeton, Ind., has been 
transferred to Ludlow, Ky., to succeed 
J. A. Wilking, deceased. 


H. B. Naszors, general foreman of the 
Southern, Lines West at Princeton, Ind. 
has been promoted to the position of mas- 
ter mechanic, with headquarters at Ma- 
con, Ga. 


H. L. NEEDHAM, general master me- 
chanic of the Northern lines of the 
Illinois Central, with headquarters at 
Chicago, has been appointed master me- 
chanic, with headquarters at the same 
point, to succeed F. P. Nash, who has 
been transferred to Clinton, Ill., to fill a 
position that has been vacant for some 
time. The position of general master 
mechanic at Chicago has been abolished. 


Purchasing and Stores 


J. S. Park, district storekeeper of the 
Canadian National at Saskatoon, Sask., 
has been transferred to Edmonton, Alta. 


C. S. ARGYLE, district storekeeper of the 
Canadian National at Edmonton, Alta., 
has been transferred to Winnipeg, Man., 
to succeed Mr. Keillor. 


E. A. RussELL, storekeeper of the Ca- 
nadian National at Transcona, Man., has 
been promoted to the position of district 
storekeeper at Saskatoon, Sask. 


S. E. Keillor, district storekeeper on 
the Canadian National, with headquar- 
ters at Winnipeg, Man., has been pro- 
moted to assistant general storekeeper 
of the Central region, with headquar- 
ters at Toronto, Ont. 


From Collection of W. A. Lucas 


Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Exectric Trucks.—Over 60 photographs 
of handling jobs in many lines of industry 
shown in the booklet issued by the Elwell- 
Parker Electric Company, Cleveland, 
Ohio, describe the various applications of 
electric trucks as designed for special 
handling jobs. 


Form Turninc Macuines.—A 28-page 
catalog descriptive of the new Monarch- 
Keller form turning machine—a combina- 
tion of the Monarch helical geared Tim- 
kenized lathe and the Keller automatic 
electric controls—has been issued by the 
Monarch Machine Tool Company, Sidney, 
Ohio. 


CentrRIFUGAL Pumps.—The Class LS 
single stage centrifugal pump and the 
Class OMS and OMSB multi-stage cen- 
trifugal pumps are described in Bulletins 
217 and 216, respectively, issued by the 
Pennsylvania Pump & Compressor Com- 
pany, Easton, Pa. 


Tap ManuaL.— Practical and useful in- 
formation relative to the construction 
and methods of employing various styles 
of taps is contained in the Tap Manual 
issued by the Morse Twist Drill & Ma- 
chine Company, New Bedford, Mass. Of 
particular interest is a section on lubri- 
cation. Herein heavy and oil lubricants 
are described, also their mode of applica- 
tion when tapping cast iron, cast brass, 
copper, aluminum, etc. 


FEEDWATER HEATER INSTRUCTIONS.—The 
Chapters of Book No. 205, “Instructions 
for Operating the Coffin Feedwater 
Heater System,” issued by the J. S. Cof- 
fin, Jr., Company, Englewood, N. J., con- 
tain a description of the function, opera- 
tion and care of the individual units of 


the system, a list of operating questions 


and answers, and diagrammatic draw- 
ings showing two locations of the pump 
—ahead of the trailer and rear of the 
trailer. Changes and refinements in the 
equipment have been incorporated in this 
revised edition, and the subjects of oper- 
ation and maintenance have been simpli- 
fied and enlarged upon. 


A standard-gage freight locomotive for the Guantanamo & Western and a narrow 
gage plantation switcher for Hawaii—Built at the former Cooke Works of the 
American Locomotive Company 
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175-ton all-welded derrick boat 
constructed by the New York 
State Barge Canal Commission 
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Are Welding 175-ton Derrick Boats 


G-E WELDING 
ELECTRODES 


lype F Does the Job 


Building 175-ton derrick boats by electrically welding 
every seam and joint—that’s the job that G-E Type F 
welding electrodes and G-E arc welders are doing for the 
New York State Barge Canal. Electrodes better than or- 
dinary were required in building these boats because ab- 
solutely dependable welds were essential. That’s the 
reason why the engineers selected Type F welding 
electrodes. 


Try Type F at once and judge for yourself — try also 
these other excellent electrodes in the G-E “all-purpose” 
line. Stocked in 11 warehouses throughout the country 
and in warehouses of scores of distributors. Ask your 
nearest distributor or G-E office for a sample or a carload. 
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Hopper Cars Are Built 


Of Aluminum 


HEN the Alcoa Ore Company, subsidiary of 
Aluminum Company of America, recently placed 

in service ten 70-ton hopper cars with bodies made from 
aluminum, it definitely put the metal on trial as a ma- 
terial for freight-car construction. The practicability 
of aluminum for passenger cars, electric locomotives, 
tank cars, electrified suburban trains, rapid transit cars 
and street cars is already being demonstrated, but in 
none of these cases is the test so severe as it is in the 
hopper car. The performance of the 10 cars will, no 
doubt, be watched with more than passing interest. 
The cars have a length over striking castings of 41 
ft. 11 in.; an inside length of 39 ft. 11% in.; an inside 
width of 9 ft. 6 in.; and a height of 10 ft. 6 in. from 
rail to top of body. As constructed by the Canton Car 
Company, Canton, Ohio, each car weighs 38,900 Ib. 
Similar cars built for the Alcoa Ore Company to the 
same general dimensions from the heavier materials 


Alcoa Ore Company buys ten 
70-ton hopper cars with bodies 
of aluminum alloys, which 
weigh 38,900 lb. each, a sav- 
ing of 21.200 lb. 


ore car the applications represent a distinct innovation. 

Standard construction methods and materials were 
employed for the trucks, brake equipment, safety de- 
vices, draft gears and couplers, center plates, door 
mechanism and rivets. This does not necessarily mean 
that for some of these parts aluminum could not be 
employed. Aluminum rivets were used in one of the 


Side view of Alcoa 70-ton hopper car for the Alcoa Ore Company, built by the Canton Car Company, Canton, Ohio 


weigh 60,100 1b., or 21,200 lb. more than the aluminized 
units. 

In order to accomplish this saving of 21,200 Ib. in 
dead weight, approximately 12,500 Ib. of aluminum 
plates, shapes and castings were used in the fabrication 
of the car. The metal was used wherever it was thought 
to be an engineering possibility and for some parts of the 
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cars and aluminum could have been used in the con- 
struction of the safety appliances were it not for the 
present rules of the Interstate Commerce Commission 
which require the use of steel. Further savings in 
weight could have been accomplished through the use 
of aluminum in many parts of the brake equipment. 

In selecting the aluminum alloys to employ in the 
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construction of the cars, three factors were considered : 
(1) The strength required for a given part; (2) the 
formability of the alloys and (3) the ability of the 
alloys to withstand the corrosive influences of lading and 
of the atmosphere. Since the cars are to be used in 
the transportation of not only bauxite, the ore of 
aluminum, but sulphur and soft coal, the effect of sul- 
phur in one form or another on the alloys was a con- 
sideration of prime importance. 

For all parts of the car which were highly stressed, 
the heat-treated, strong aluminum alloy 17ST was em- 
ployed. (The physical properties of these alloys are 
shown in the table). There are a number of strong 
aluminum alloys which possess physical properties some- 


Table 1 — Average Physical Properties of the Aluminum 
Alloys Used in the Construction of 70-Ton Hopper Cars 


Yield Tensile 
strength, strength, Elongation, 
ib. per tb. per per cent Brinell 
Alloy Condition sq. in. sq. in. in 2in. hardness 

4a | 1750 Annealed ........... 10,000 26,000 20 45 
3)17ST Heat treated and aged 35,000 58,000 20 100 
ə (3 4H alegre temper.. 25,090 31,000 6 55 
= 4S%H alf-hard temper..... 31,000 35,000 5 65 
BS43 AS CHE or 555500550 9,000 19,000 4 40 
O97 57 Heat treated ........ 25,000 42,000 15 80 


what similar to 17ST and, if strength alone were the 
deciding factor, any of these could have been used. The 
corrosion resistance of 17ST, however, is superior to 
that of the other strong alloys and this obviously war- 
ranted its selection. In a few instances, it was neces- 
sary to use 17S alloy in the annealed condition (17SO) 
because of its better forming characteristics; however, 
er parts were subsequently heat-treated to obtain 
17ST. 


The side, end, floor and hopper sheets were fabricated 


from 4S alloy plate in the quarter or half-hard temper. 
This alloy has approximately the same corrosion re- 
sisting qualities as commercially pure aluminum and 
strength characteristics intermediate between the com- 
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Half section between and through the Alcoa Ore 
Company hoppers 


mon alloys and the strong alloys. In the quarter and 
half-hard tempers, 4S alloy does not possess the form- 
ing characteristics of some of the other aluminum alloys 


‘but since the forming operations necessary in the fabri- 


A view of the partly finished car showing the floor, side and slope sheets, the longitudinal and cross hoods and the hoppers 
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End construction of the car showing the body bolsters 


cation of these parts of the car are of small magnitude, 
formability played but little part in the selection of the 
alloy. In yield strength, the alloy in the half-hard tem- 
per approaches 17ST, and since it does not depend on 
heat treatment for its physical properties, it is somewhat 
cheaper to manufacture. Its selection was therefore 
influenced by its lower cost. 

With the exception of the brake-lever badge plate, 
which was cast in No, 43 alloy, the castings used in the 
car body were made from No. 197-57 alloy. These 
castings included: Front and rear draft lugs, bolster 


center brace, side bearings, hopper to end floor-sheet 
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End elevation and half section at the bolsters 


connection, striking castings and push pole pockets. No. 
197-57 alloy was employed for these parts because of 
its strength and shock-resisting qualities. 

As important as weight reduction is in any type of 
railroad rolling stock, it was not the weight-saving . 
characteristics of aluminum which prompted the use of 
the metal in the fabrication of these hopper cars. Here, 
the chemical properties of the metal warranted the use 
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of aluminum as they did in the fabrication of the tanks 
on tank cars a year or so ago. Coal and sulphur are 
particularly destructive to the materials commonly em- 
ployed in hopper-car construction. The life of such 
hopper cars is extremely short and their maintenance 
unusually high. Theoretically, sulphur and soft coal 
have no effect on aluminum. If this trial application for 
aluminum is successful, it undoubtedly will find wide 
application for this type of service. 

The value of weight reduction in hopper cars, at the 
present time, is rather indefinite. No attempt was made 
to redesign the present standard hopper car of the Alcoa 
Ore Company when the 10 aluminized units were built. 
If this had been done, undoubtedly a greater weight 
saving could have been effected. However, the elimina- 


Table II—List of Specialties on Alcoa Hopper Cars 


Builder . Canton Car Company 

Number ordered : en 

Axles 6⁄4-in. by 1l-in. journals 

Bolster and center sill brace.. - Aluminum alloy specification 197-57 
Brake equipment, air............. Westinghouse KD-10 


Brake (beams TA E OE Creco No. 2 plus 

Brake, hand............. Ce oe Ajax 

Broke ahorn rnrn iio 25495 Cast iron with reinforced back 

Coupleray iis cate a An AI eN A.R.A. 6-in. by 8-in. shank, with 
1/%-in, by 6-in. key of O.H. steel. 
Made by American Steel Foundries 

Draft: piniienn ne ve oe aa Westinghouse type NZ-11-D 

A PRA A E E OAN A Aluminum alloy specification 197-57 


Dust: guards oi. oea eaaa . Bassw 
Follower blocks. 
Paint, ° 7; Kors 
Paint, trucks... 
Side bearings... 
Springs 


2% in. thick, O.H. steel 

Alcoa bronze powder in lacquer 

Black mineral car paint 

Friction type, Canton Car Company 

A.R.A. double coil arranged for 
Dalman one level side frame 

Pressed steel 1⁄4 in. thick 

Aluminum alloy specification 197-57. 
Sone carried cast integral with 
O.H. steel wear plate. 


Spring’ plank .../65205 5.24.4 sneseamene 
Striking casting... oeisio naises 


Trucks siura NANA American Steel Foundry 

Truck bolster.......... RELEG Cast steel, with center plate cast 
integral 

Track WRINGE 6s op cs cas EINA EN Cast steel, Dalman 

Uncoupling device...........0.-008 Carmer improved type 

COO cassie A A ae -R.A. contour, 850-lb. Southern 

chilled iron 

b EI EIEE ALARE O A Cast steel 


tion of 10.6 tons of dead weight points to the savings 
which can be accomplished through the use of the light, 
strong alloys of aluminum. 


The Underframe. 


The center sills are built up of plates and angles. 
The web plates are % in. thick and the top flange angles 
(Concluded on page 146) 


An end view of the car 
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Whiteomb Develops A 
Gas-Eleetriec Locomotive 


A` a result of satisfactory experience with two 
smaller gas-electric switchers, the Chicago, Burl- 
ington & Quincy ordered, a few months ago, a 60-ton, 
450-hp. machine from The Whitcomb Locomotive Com- 
pany, Rochelle, Ill. This locomotive, recently delivered 


to the Burlington, was developed by Whitcomb with 
the co-operation of The Baldwin Locomotive Works 
and the engineering staff of the railroad in an effort 
to produce the most generally-satisfactory power unit 
for light switching, terminal and mixed-train work. 


View from operator’s position, illustrating high degree 
of visibility 


The locomotive is designed to develop a maximum 
tractive force of 40,000 lb. and will be used eight 
hours a day (except Sunday) in light yard switching 
service at Nebraska City, Neb. It is also designed 
to operate at speeds up to 40 m.p.h. and will be used 
the other 16 hours each day in combination passenger 


Sixty-ton machine, developing 
40,000 tractive force, is adapted 
to light switching, terminal and 
mixed-train work — Its adapta- 
bility is demonstrated on the 
Chicago, Burlington & Quincy 


and freight service between Nebraska City and Payne, 
Iowa, a distance of six miles. The locomotive will 
be given necessary inspection and conditioning work 
once a week, on Sundays, during the period when no 
switching is required. It is anticipated that this loco- 
motive will perform the work formerly requiring at 
least the part-time use of three steam locomotives and 
crews. 


Demonstration on the Chicago-Aurora Division 


Before being delivered to its destination in Nebraska, 
the locomotive was given a demonstration test on the 
Chicago-Aurora division of the Burlington, the test 
being witnessed by about 90 railroad and supply-com- 
pany representatives who had been invited to attend. 
The demonstration took place Thursday, March 10, 
and comprised, first, a test in switching service at Clyde 
yard, Clyde, Ill., in which the Whitcomb locomotive 
was used for breaking up a time-freight train. This 
is a gravity yard in which the cuts of cars have to be 
pulled over a 1.25 per cent grade, being switched back 
into the yard over a 0.6-per cent grade. The first cut 
comprised eight cars of coal, or 650 tons, four switches 
being made. The second cut comprised 17 loaded cars 
of merchandise, or 798 tons, 14 switches being made. 
A total of 18 moves was made, handling 1,448 tons, in 
40 min. 

The second part of the demonstration consisted of 
operation of the gas-electric locomotive in main-line 
service with two passenger cars, or 120 tons trailing 
load, between Cicero, Ill., and LaVergne, 2.2 miles on 
straight, level track. During this run, a maximum 


Whitcomb 60-ton gas-electric locomotive recently delivered to the Burlington 
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speed of 37 m.p.h. was attained, the maximum accelera- 
tion being 0.75 miles per hour per second. 

In the third part of the test, the gas-electric locomo- 
tive hauled a mixed train, consisting of two coaches, 
two loaded coal cars and a caboose, a total trailing load 
of 275 tons, from LaVergne to Downers Grove. Ill., 
a distance of 12.1 miles with a gradually-ascending 
grade averaging about 0.25 per cent for 10 miles and 
a descending grade averaging 0.29 per cent the re- 
mainder of the distance. The maximum speed was 30 
m.p.h. on the ascending grade and 37 m.p.h. on the 


3 Gasoline-Electric Locomotive 
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Tractive-force speed curve for the Whitcomb gas-electric 
locomotive 


descending grade. The elapsed time from LaVergne 
to Downers Grove was 29 min., the average speed being 
25.0 m.p.h. 

On the run from LaVergne to Downers Grove, 25 
gallons of gasoline were used, the fuel consumption, 
therefore, being at the rate of 0.48 miles a gallon. 
Previous experience with this gas-electric locomotive 
in yard switching at Aurora, Ill., shows that, in such 
service, it consumes about 11 gallons of gasoline an hour. 


Description of the Locomotive 


The Whitcomb gas-electric locomotive is notable for 
rugged construction to meet railway requirements; ac- 
cessibility for inspection, repairs and operation; com- 


View illustrating accessibility of engine and generator 
unit for inspection and repairs 
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pactness, simplicity and convenience of all controls, ex- 
cellent visibility from the dual-control stations ; freedom 
from noise, vibration and fumes, and conformity with 
all I. C. C. and A. R. A. requirements. 

As shown in the illustrations, all of the weight of the 
locomotive is carried on two swiveling fourwheel trucks 
which assure easy negotiation of relatively short curves. 
The locomotive weight is approximately 120,000 Ib.; 
overall length, 40 ft. 6 in.; truck centers, 21 ft. 6 in.; 
and total wheel base, 28 ft. 2 in. Power is supplied 
by two Climax Blue Streak, eight-cylinder engines with 
6-in. bore and 7-in. stroke which can be operated at 
either 1,000 or 1,200 r.p.m., developing up to 225 hp. 
each. Two Westinghouse 184-A-4 generators deliver 
power to four 562-E-6 heavy-duty railway motors. The 
gear ratio from the motors to the axles is. 19 to 58. 
A weighi-transfer compensation feature on the truck 
is provided to compensate for traction-motor and cen- 
terplate reactions when starting heavy loads so that one 
pair of wheels on each truck will not start spinning. 

Magnetos of the Splitdorf SS-8 type are used in the 
dual ignition system. Carburetors, two per engine, are 
employed in connection with Staynew air cleaners. 
Noise of the exhaust is effectively minimized by special 
Burgess mufflers and special stacks. 

The engine-cooling system comprises two Young sec- 


Westinghouse air compressor independently driven 
by Ford Model A engine 


tional-type radiators, cooling both main engines, and 
an independent radiator for the air-compressor engine ; 
these radiators are connected through a comingling 
tank. The radiator shutters are air operated. 

An air-pressure fuel system is provided, with auto- 
matic-control apparatus in the cab. The 300-gal. fuel 
tank can be filled from either side of the locomotive 
and has safety filler caps. 

The storage battery is of the Exide Ironclad EPT-13 
type; 16 cells, 32 volts ; 300 amp. hr. ; mounted in a lead- 
floored and wood-lined compartment beneath the cab 
and readily accessible from the outside. 

Complete duplicate centralized-control stations are 
provided at diagonally-opposite corners of the cab for 
right-hand drive in either direction. The engine throttle 
is combined with electro-pneumatic remote control for 
operating the motors in series, parallel and shunted 
field positions. The trucks have Commonwealth frames 
with integral bolsters and end members, double drop 
equalizers forged out of the solid, semi-elliptic leaf 


(Concluded on page 141) 
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Stainless - Steel Car Weighs 
Less Than Seven Tons 


TE Michelin Company, automobile tire manufac- 
turers in France, began a series of experiments 
in 1929 with the objective of adapting pnuematic tires 
to a light type of motor car to be operated on rails. 
As the result of these experiments a pneumatic tire of 
of suitable profile mounted on a disc wheel, the rim 
of which includes the necessary metal flange, was de- 
veloped and applied to nine successive types of rail 
motor cars. The last of these cars was designed to seat 
24 passengers. With an unloaded weight of 9,630 1b., 
it was designed for a useful load of 4,760 1b., includ- 
ing passengers and hand baggage. It is carried on five 
axles three in the front or power truck and two in the 
idler truck at the rear. To prevent the flange from in- 
terfering with rail-joint fastenings in case of deflation 
of the tires while in service, a rigid ring of wood or 
bakelite is attached to the steel rim of the wheel pro- 


Dimensions and Weight Distribution of the 
Budd-Micheline Rail Car 


Dimensions: 
Length over body end posts........-..ee eee eee e eee 40 ft. Y% in 
Width, outside .......... cece cere cece eee e eee eeee 8 it. y in 


Width, inside ........... 8 ft. 
Height above rail 
Length of passenger compartment.............5055 
Length of engine room and baggage compartment 
Truck wheel: DOSE 0.0.05 nes coe veccdeedeaveegee 
Distance between truck centers ...........0055 fa 
TPR EPE E A E A T E NAS EO 


Seating Capacity a5 a aatan a a r aidsa AAA 
W „Baggage a N T EREA OE TE EEPE EA TAE 
í eights : 
Body TIN NS IAO ESOO E E OEEO ANE E LEOR I VEE E, 6,341 1b. 
OUVE- POWER: E A E E E E T 1,600 Ib. 
Power truck: risers sbara org Seas aos aN alate 2,879 1b 
Idler truck ......... 1,931 Ib 
Miscellaneous parts . 797 1b. 
TOD sa.jar oss azaig~a.x kamayi 16,4 acs E Ea Da HsTaIgO'S 13,548 lb. 


jecting into the inner tube space within the tire casing 
so that the reduction in the radius of the wheel in case 
of deflation does not exceed 3% in. The diameter of 
the tire is relatively small being limited by the width 
of the head of the rail on which it is designed to run. 
The rubber tires are inflated to a pressure of 85 lb. 
per sq. in. 

The development of vehicles of this type was under- 
taken in the belief that the service which they can ren- 
der would be sufficiently attractive, particularly with re- 


Structure of unique design is 
carried on steel-flanged wheels 
with pneumatic-tire treads— 


The body is over 40 ft. long 
and seats 40 passengers 


spect to smooth riding qualities, and that the cost of 
operation would be low enough to permit schedules 
of sufficient frequency to bring a profitable amount of 
traffic back to branch line railroads. The Micheline 


car demonstrated its ability in France to operate suc- 
cessfully on standard gage railroad track on 8.5 gal- 
lons of gasoline per 100 miles, the high factor of ad- 


The rubber-tired power truck equipped for electric drive 


hesion of pneumatic tires on steel rails (about three 
times that of steel tires on rails) permitting rapid ac- 
celeration. and braking deceleration. 


The Budd-Micheline Rail Car 


Observing the operation of this car ın service, offi- 
cers of the Edward G. Budd Manufacturing Company, 
Philadelphia, Pa., became interested in the possibilities 


for light branch-line service in this country where 


The Budd-Micheline rubber-tired rail car 
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The stainless-steel frame during construction 


trains in single-car units would meet the requirements, 
of a combination of rubber tires with a car body in the 
construction of which the high strength of stainless 
steel could be utilized to secure light weight. 

Unlike the Micheline rail car developed in France, 
the Budd-Micheline rail car conforms to customary 
railroad practice in the general arrangement of the 
car body and its relation to the trucks. The car has 
a length of 40 ft. 8% in., a width of 8 ft. 934 in., and 
is 10 ft. 10!4 in. in overall height above the rail. It 
has seats for 40 passengers and an unloaded weight of 
13,500 Ib.—about 340 Ib. per passenger seat. It is 
carried on two six-wheel trucks and is designed for 
operation in one direction only. 

The power truck was originally designed for eletcric 
drive, with the motor supported under the bolster cross- 
member of the frame with its armature shaft on the 
longitudinal center line. Shafts equipped with universal 
joints, one from each end of the motor, extend to the 


worm-driven differentials on the two outside axles. 
The details of the drive follow automotive practice. 

The truck frame is a riveted structure of low car- 
bon steel in which no provision for lateral movement 
has been made. It consists essentially of the two side 
frames and the bolster cross-member which are com- 
bined in a single rigid structure. The car body is car- 
ried on the truck by a conventional type of center plate 
and side bearings. 

The truck frame is supported on each axle with two 
pairs of rubber block springs, each pair of which is set 
on a yoke suspended from the axle housing. Each 
rubber spring is made up of four short rubber cylin- 
ders or “doughnuts” acting in series and separated by 
steel discs, A reaction or snubbing spring comprising 
a single cylindrical block of somewhat more resilient 
rubber than is used in the load-carrying spring is in- 
serted below the yoke under each of the load-carrying 
springs and is held in place by a bottom tie bar ex- 
tending under all three axles and rigidly secured to 
the truck side frame by bolts which pass down through 
the centers of the spring sets. 

The wheels are of the removable disc type, the tire 
rim and steel flange being formed integral with the 
disc. The tires embody an adaptation of the Michelin 
principle, although they differ considerably in their 
construction from those developed by Michelin in 
France. Instead of employing a rigid ring within the 
casing to limit the amount of collapse in case of de- 
flation, the inner wall of the casing has been thickened 
under the tread so that under load it is separated from 
the rim by about 1 in., thus limiting the maximum re- 
duction of radius to that amount should the tire col- 
lapse. These tires are 30 in. by 3 in. and, inflated to 
gs. Ib. pressure, will each carry a maximum load of 
about 1,500 Ib. They are designed with smooth treads 
which, under load, are approximately flat in section. 

Brakes are applied on all wheels. The service brakes 
are of the hydraulic, internal expanding type and are 
installed on the wheels of the two outside axles of 
each truck. They are operated by the Bendix-Westing- 
house air brake. A manually operated mechanical 
emergency or parking brake, also of the internal ex- 
panding type, is installed on each of the wheels on the 
center axles of the two trucks. 


Adapting Stainless Steel to Structural Design 


The most interesting and unusual feature of the car 
is the structure of the underframe and body. This 


The power truck with wheels removed showing the arrangement of the rubber springs 
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structure, together with the outside sheathing, but ex- 
clusive of the roof sheets, is built entirely of stainless 
steel and weighs only about 2,800 Ib. 

This alloy, which contains 18 per cent chromium and 
8 per cent nickel, is well known for its rust resist- 
ing qualities which are so complete that the metal re- 
tains its bright surface under atmospheric and salt 
spray exposure indefinitely. Its tensile strength of 
180,000 1b. to 200,000 Ib. and high elastic limit, which 
runs to 160,000 Ib. per sq. in., combined with satisfac- 
tory ductility and freedom from corrosion, suggested 
the possibility of adapting it to structural use in shapes 
with thin sections as a means of reducing weight. 

The difficulty, however, was in finding a satisfactory 
means of joining sheets only a few thousands of an 
inch in thickness. The use of rivets soft enough to 
work is impracticable because of the lack of sufficient 
bearing area. Ordinary welding processes were 
unsatisfactory because the heat treatment of the metal 
surrounding the welds changed its molecular structure, 
destroying both its rust-resisting characteristics and its 
strength. The Budd Company has developed and 
patented a spot-welding process which has overcome 
this difficulty. This process, known as the Budd “Shot- 
Weld” system, in principle, controls the time within 
which the weld is made within limits which do not 
permit the sheets to be heated by conduction to a tem- 
perature above the critical point. The range of time 
within which the process is applied varies from a maxi- 
mum of a hundredth of a second to a minimum of a 
thousandth of a second and is short enough to prevent 
a change in the molecular structure of the metal even 
through a section of the weld itself. 

The welded spots produced by this method, which are 
about % in. in diameter, develop a shear value of 1,250 
lb., and the machines developed for the application of 
the process are designed automatically to indicate and 
record the quality of each weld. As the welds are 
made a series of parallel lines are drawn across a pa- 
per tape which is automatically fed forward as each 
weld is made. The length of each line is proportional 
to the energy delivered through the weld of which it 
forms the record. Should the amount of energy fall 
below that required to effect a satisfactory weld, a 


Interior of the car, looking toward the rear 


gong in the welder audibly calls the attention of the op- 
erator to that fact. In this way the operator has a 
constant check on the correctness of his work. The 
welds are performed at low voltages with high current 
values. 


The Body Structure 


The entire frame of the car is built up of special 
structural sections, the material in which is .030 in. in 
thickness. These members are formed by cold pressing 
and spot welding by the Budd process, each being es- 
sentially of full box section with the flat surfaces of 
the thin metal stiffened against buckling under com- 
pression loads by corrugations. 

A section of a typical compression member used in 


A portion of the truss side frame—The welds in the built-up members may be clearly seen 
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the trusses, 16 in. in length, tested to destruction as a 
column, failed under a load of 35,000 lb. This section 
weighed 30!4 oz. A similar 16-in. section of a ten- 
sion member, weighing 22!4 oz., similarly tested to de- 
struction, loaded as a column, failed at a load of 24,000 
Ib. Both sections failed by buckling, the welds in each 
case remaining intact where the failure occurred. 

The main load-carrying members are built in the 
form of Pratt trusses, 23 in. deep, which form the side 
members of the underframe. The tops of these trusses 
are at the floor level. The crossties are also built up of 
top and bottom chords and verticals. In this case, how- 
ever, the diagonals are replaced by .009-in. sheets cor- 
rugated diagonally to overcome the tendency of the 
thin sheets to rattle. Transverse diagonals extend from 
the bottom chord of the side trusses to the bottom of 
the transverse members. 

The design of the car-body frame utilizes essentially 
the same elements as are common in conventional steel 
passenger-car design. It consists of side posts and 
carlines which are telescoped and welded together to 
form single continuous units from side sill to side sill, 
with longitudinal members at the window ledge and at 
the top and bottom of the letter board, together with 
several longitudinal spacers or purlines set in between 
the carlines. The body posts extend down outside the 
side trusses of the underframe for their full depth and 
are attached to both the top and bottom chords. 

The outside sheets are made up in pressed concave 
units of .009-in. metal. These pressed units are welded 
together at their internally projecting flanges and are 
welded to clips at each side post, the arrangement being 
such as to permit the sheets to adjust themselves to the 
deflection of the frame structure without noticeable 
warping or weaving of the exterior surface. They per- 
form no load-carrying function. 


The roof sheets of this car are of aluminum alloy 


and are attached to the frame members with rivets. 
These are practically the only rivets used in the car- 
body structure. 

The base of the car floor is of plywood, over which 
has been applied a cork surface. Methods of form- 
ing thin sheets of stainless steeħ to serve as a light, stiff 
floor base are being developed at the present time, but 
were not sufficiently well along to be incorporated in 
this car at the time it was built. 

The interior of the car body below the windows and 
the ceilings, extending down to the tops of the windows, 
are finished with Micarta panels backed with a sponge- 
rubber insulation, The windows, which are of non- 
shatterable glass, are set permanently in place, with no 
provision for opening, and are dust tight. Positive pres- 
sure ventilation is provided, fresh air being brought in 
through the sides of the car near the front end and de- 
livered through ducts which extend along the sides 
under the seats. The air drawn into the car passes 
through compact tubular heaters, one of which is placed 
under the window at each side of the car at the rear 
of the engineroom and baggage compartment. Heat is 
supplied by Pyrofax gas, the hot products of com- 
bustion passing up through the tubes of the heater which 
are surrounded by the air as it passed toward the ducts 
through which it is delivered to the interior of the car. 
Ducts with outlets through the roof carry the products 
of combustion outside the car. For cooling in summer 
the use of Dry Ice in the heaters is contemplated. 

To provide for wiring, lighting and ventilators, a duct 
dropped below the ceiling extends throughout the length 
of the passenger compartment of the car. Grille open- 
ings in the sides of this duct lead to suction ventilators 
through the center line of the roof, some of which 
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are equipped with electric fans and the others of which 
are of the suction-ejector type. 
Lighting 

The interior of the car is lighted by thirty 21-candle- 
power, 6-volt automobile headlight lamps connected in 
groups of five in series. Two of these lights are 
mounted over the rear platform and the remaining 28 
are placed at regular intervals in parabolic reflectors 
set flush in the sides of the overhead ventilating duct. 
The light is projected horizontally and strikes the 
curved surface of the ceiling from which it is diffused 
and reflected downward. The effect is pleasing and 
novel. Illumination on the reading plane is 1% foot- 
candles. Power for lighting is supplied by a 150-watt 
32-volt generator driven from the engine crank shaft 
by a double V-belt and operating in conjunction with a 
300-amp-hr. airplane type storage battery. The same 
power plant also supplies markers and a standard 250- 
watt headlight. 

The seats, designed by the builders of the car, are of 
the double bucket type and are non-reversible. Each 
double seat complete with cushions weighs about 34 Ib. 
The frame is of steel tubing and the cushions are filled 
with rubberized hair. 


The Power Plant 


When the car was built a Diesel-electric power plant 
was installed. The engine and generator set were 
placed transversely at the front end of the car utilizing 
the space enclosed by the frame trusses below the car 
floor. To equalize the weight, the power truck was 


Front end of the underframe during construction 


placed at the rear end of the car. The engine was a 
three-cylinder, two-cycle Junkers type, designed by the 
Budd Company engineers to develop 90 hp. This power 
plant was considered sufficient to develop speeds of 45 
miles an hour. The use of electric transmission with a 
power plant of such small capacity, however, involved 
a considerable amount of unnecessary weight and trans- 
mission loss and the Diesel-electric power plant was re- 
moved to equip the engine with a mechanical transmis- 
sion. While this work was under way a gasoline engine 
and gear-shift transmission was removed from a Chrys- 
ler Imperial model automobile and installed in the en- 
gineroom of the car, with the crank shaft in line with 
the longitudinal center line. The output end of the 
transmission and the drive shaft connecting the two 
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power axles of the front truck were equipped for chain 
drive. This engine, which develops considerably more 
power than the Diesel with less transmission loss, has 
driven the car at speeds of over 60 miles an hour and, 
on relatively level track, has demonstrated its ability 
quickly to accelerate the car with full load to speeds of 
over 50 miles an hour. 

This car has made a number of demonstration runs 
over the Reading freight line from Nicetown ( Phila- 
delphia) to Bridgeport, Pa. Its operation is remark- 
able for the absence of noise and vibration and for the 
smoothness with which it moves around curves at high 
speed. It rides smoothly through switches and cross- 
overs and there is little evidence of more than occasional 
flange contact with the rail. Because of the high factor 
of adhesion it is said that the car can be stopped from 
60 miles an hour in 400 ft. 

To provide for the operation of signals two pairs of 
spring-loaded contact shoes in sliding contact with the 
rail, one pair at each end of the car, have been in- 
stalled. The shoes in each pair are cross-connected 
with an electrical conductor. 


Whitcomb Develops a 
Gas-Electrie Locomotive 


(Continued from page 136) 


springs, Fafnir Melcher roller bearings and Standard 
Steel Werks rolled wheels and axles. American Steel 
‘Foundries Simplex unit-cylinder clasp brakes are used, 
with Westinghouse 6-ET equipment and deadman con- 
trol. Each truck carries two air-brake cylinders 


View of locomotive truck showing motor mounting and 
1 


application of Simplex Clasp brakes 

mounted on the truck frame, thus eliminating all foun- 
dation brake rigging (except hand brake) and leaving 
the underside of the locomotive unusually clear for 
maintenance. 

The underframe, which is built of riveted and welded 
structural members thoroughly braced and reinforced, 
is exceptionally strong and rigid, and at the same time 
light in weight. The center sill is built to comply with 
A. R. A. buffing-load requirements. The bolsters, side 
sills and end sills are so designed as to permit the entire 
locomotive to be supported on diagonally opposite jack- 
ing pads without damage and without perceptible dis- 
tortion. 

Each power plant, consisting of engine and genera- 
tor, rests on a cast-steel unit bedplate, which is securely 
bolted to the center sill and is arranged to give ready 
accessibility to all working parts. 

The entire locomotive has been designed with ac- 
cessibility in mind. The hoods are roomy enough to 


April, 1932 


Railway Mechanical Engineer 


One of the control stations in the locomotive cab 


permit work to be done around the engines, and they 
have large swinging doors suitably located, and exten- 
sion-light outlets within. The Westinghouse RVW air 
compressor, independently driven by a Ford Model-A 
engine, is beneath the cab, reached both through a trap 
door in the floor and through an outside door in the 
sidewall of the cab which exposes the whole assembly 
at a convenient height to be serviced from the ground. 
The compressor has a capacity of 75 cu. ft. per min. 
and operates at 870 r.p.m. against an air pressure of 
100 lb. per sq. in. 

The cab has been designed especially for the comfort 
and convenience of its single occupant, and is small 
and compact, but uncluttered. It is insulated from heat 
and cold, carpeted with heavy linoleum and provided 
with two automotive-type hot-water heaters connected 
to the compressor engine. Clear-vision windows, of 
shatter-proof glass, are equipped with an automotive 
window wiper at each control station. Instrument lights 
in the cab are arranged to provide general illumination 
when desired. Pyle National headlights are installed. 
one at each end of the locomotive. 


Special Equipment 


Friction draft gears are of the Miner 22-XB type 
with cast-steel coupler yoke and National swivel-butt, 
top-operating engine pilot couplers, having 6-in. by 6-in. 
shank and 11-in. solid knuckles. The combination foot- 
boards and pilots at the ends are adjustable to permit 
coupling two locomotives together. 

Four sand boxes of 5 cu. ft. capacity each, and 
Graham-White self-cleaning air sanders provide for 
sanding the drivers for movement in both directions. 
Other accessories include a Westinghouse dual air 
whistle, internal bell ringer, fire extinguisher, etc. 

The locomotive is lacquered inside and outside, except 
the truck, underframe and running gear, which are 
painted with locomotive black. 
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Use of Emulsified Oil 
For Steam Locomotives 


URING the past three years the Japanese State 

Railways have been conducting extensive experi- 
ments with emulsified cylinder oil. The use of emulsi- 
fied oil was first considered when the ordinary types 
of cylinder oil for superheated-steam locomotives re- 
sulted in the coating of piston-valve rings with carbon 
and oil deposits, causing them to stick after two weeks 
of service. With the use of emulsified oil, it has been 
found that the piston-valve rings do not stick for at 
least five weeks and the sticking after this period is 

slight. The table, showing a chemical analysis of 
Saton and oil deposits taken from the piston-valves 


Chemical Analysis of Carbon and Oil Deposits Taken from 
the Piston Valves of Two Locomotives 


Polymerized 

oil and other 

inflammable SiOs, Fe20s, 
substances Per Per Per Per 
Per cent cent cent 


Type of 


Cylinder 
Locomotive 


oil used 
Ora nary, 
or super- 
heated steam 
Bes locomotives 85.77 1.79 11.51 0 0.15 


Emulsified, 


locomotives 81.15 2.11 13.74 
Ordinary, 
or super- 
heated steam 
locomotives 


Emulsified, 

or super- 

heated stesi 
locomotives 


66.17 29.39 0 0.17 


D50 


66.91 2.88 29.51 0.53 6.16 


of locomotives using ordinary cylinder oil and emulsi- 
fied oil, reveals a close resemblance between the two, 
which suggests that there is no great difference in the 
lubricating property of the two oils. The emulsifica- 
tion of cylinder oil is effected by dropping saturated 


* Dr. 


Matsunawa is chief of the research office, Japanese Government 
Railways. 
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By Dr. S. Matsunawa‘* 


Herein the author describes emulsi- 
fied oil, a mixture of lime water and 
cylinder oil, which has been used 
successfully on the Japanese State 
Railways for lubricating valve cham- 
bers and cylinders of locomotives 


Emulsified oil (40 
per cent lime water 
and 60 per cent oil) 
magnified 200 times 


lime water slowly into cylinder oil at 20 deg. C. (68 
deg. F.) and by stirring the mixture until the lime 
water forms 40 per cent of the total. One of the il- 
lustrations shows this mixture magnified 200 times. 
When emulsified liquids were first prepared by merely 
mixing cylinder oil with lime water, it was found that 
oils having an asphalt base would remain in an emulsi- 
fied state longer than those having a paraffin base. 
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Chart showing the average consumption of cylinder oil per 
100 locomotive kilometers—Note the drop beginning July 1, 
1929, when emulsified oil went into general use—The best re- 
sults obtained with emulsified oil have been 50 miles per pint 


From the fact that the emulsification was effected more 
readily with oils of asphalt base, it was gathered that 
something in the asphalt or bituminous compounds re- 
maining in the oil acted as a protective colloid. It 
was determined that this substance is Petrolen, the 
chemical composition of which is unknown but which 
can be isolated by placing the bituminous compound in 
benzine, the Petrolen dissolving in the latter. 

Although it is not necessary to add this protective 
colloid to oils having an asphalt base, because it is al- 
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ready a part of the base, it has been found that it ac- 
celerates the emulsification of oils having a paraffin 
base and that it prolongs its emulsified state. The il- 
lustrations at the foot of the page show the gradual 
separation of oil and water particles in oils of a paraffin 
base and the character of the same oil when emulsified 
by adding Petrolen. It has been found that by adding 
Petrolen, oils can be kept in a state of emulsification 
for periods ranging from three months to one year. 

When emulsifying cylinder oil, the proper quantity 
of high-strength Petrolen is dissolved in it. A limited 
quantity of oil so prepared is mixed with the oil to be 
emulsified and the mixture is stirred. Finally, the 
saturated lime water is dropped into the oil and is 
stirred, the lime water forming about 40 per cent of the 
total volume of the mixture. Petrolen should form 
about one per cent of the volume of the mixture, al- 
though this to some extent, depends upon the relative 
difficulty of emulsifying the oil. 

Emulsified cylinder oil was first used on superheated- 
steam locomotives and tests indicated that it effected 
considerable economy and that it had no detrimental 
effect on the wearing parts of the valves, pistons and 
cylinder walls. It was then tested on saturated-steam 
locomotives and found to be satisfactory. On July 1, 
1929, the use of ordinary cylinder oil was abandoned 
and emulsified oil used exclusively for both super- 
heated-steam locomotives and saturated-steam locomo- 
tives. The chart shows the decrease in liters of oil used 
per 100 locomotive kilometers and the economies ef- 
fected after the adoption of emulsified oil in July, 1929. 
Since that date emulsified oil has been used on 2,250 
superheated-steam locomotives and 1,600 saturated- 
steam locomotives. 

The average consumption of emulsified oil per 100 
locomotive kilometers on test runs during the last six 
months of 1928 was .795 liters, which is the equivalent 
of 74 miles per quart. In 1929 the average consump- 
tion dropped to .732 liters per 100 locomotive kilometers, 
the English equivalent of which is 80.4 miles per quart. 
During the first six months of 1930, the consumption 
of the oil per 100 locomotive kilometers averaged .588 
liters, which is the equal of 100 miles per quart. 

Ordinary hydrostatic or mechanical lubricators can 
be used for feeding the emulsified oil to the cylinders 
and valve chambers. Emulsified oil has recently been 
used for lubricating rotating and reciprocating parts of 
shifting locomotives with such results that the extensive 
use of the oil for this purpose is now being con- 
templated. 


Above: The stirring mechanism for mixing the lime water 
and oil—Below: The stirring tank complete 


Left: Microphotographs of the state of emulsification of a paraffin-base oil immediately after mixing—Center: The same 


oil at the end of a few weeks showing the gradual separation of the oil and water—Right: 


The same oil emulsified with 


the addition of Petrolen, a compound found in oils of asphalt base 
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Research Needed in Railroad 


Lubrieation 


An informal conference, sponsored by the Railroad 
Division and the Sub-Committee on Lubrication Engi- 
neering of the Petroleum Division, American Society of 
Mechanical Engineers, was held in the Engineering 
Societies building, 29 West Thirty-Ninth street, New 
York, Friday, February 19. Eliot Sumner, assistant to 
the general superintendent of motive power, Pennsyl- 
vania, Philadelphia, Pa., presided. C. M. Larson, su- 
pervising engineer, Sinclair Refining Company, New 
York, led the discussion of the problems from the 
viewpoint of the lubrication engineer; H. E. Brunner, 
chief engineer, SKF Industries, New York, and T. V. 
Buckwalter, vice-president, Timken Roller Bearing 
Company, Canton, Ohio, discussed the problems of 
lubrication from the standpoint of the design of loco- 
motive roller bearings, and C. E. Barba, mechanical 
engineer, Boston & Maine, North Billerica, Mass., spoke 
on the problems of lubrication from the standpoint of 
railroad operation. 

At the suggestion of William F. Parish, consulting 
lubrication engineer, New York, a resolution was 
adopted recommending that a committee be appointed 
from the Railroad and Petroleum Divisions to investi- 
gate and recommend a program of research on the prob- 
lem of railroad lubrication. 


Engineering Problems of 
Locomotive Lubrication 


By C. M. Larson 


In the days when railroad equipment lubrication con- 
tracts were made on a mileage guarantee basis, the gal- 
lonage was controlled mainly by one oil company. The 
types of equipment, as well as lubricants, were stand- 
ardized and few. Heavy oils were sparsely furnished 
to reduce costs of lubrication to a minimum. Repairs 
and fuel costs were carried in separate accounts and 
were not thought to be inter-related with lubrication. 
Hot-box records on, freight train cars were considered 
excellent if they exceeded 50,000 miles per hot box and 
100,000 miles for passenger cars. ` 

Since then car-journal bearings and methods of pack- 
ing boxes have changed but little, although the mileage 
per hot box, both for passenger- and freight-train cars, 
has increased many fold. Steam locomotives have be- 
come much larger as indicated by tractive forces of 160,- 
000 lb. Many appliances, such as centrifugal pumps, 
stokers, turbo-generators and boosters, the lubrication 
problems which were formerly met with only in sta- 
tionary power plants, are now part of these locomotives. 

Today, oil companies holding equipment contracts 
number upwards of 20 and as many as four or five 
share the gallonage of a single road. Specialization has 
been carried to such extremes that as high as 21 differ- 
ent oils are recommended for the lubrication of a pas- 
senger-car train and its locomotive. Now, on top of 
this comes a new and intricate type of motive-power 
plant in the gas and gas-electric cars, and the Diesel- 
electric locomotive. 

Many railroad companies have installed self-propelled 
rail-motor cars to take the place of steam trains for 
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Many phases of railroad-lubri- 
cation problem discussed by 
equipment manufacturers, oil 
producers and railroad men at 
informal conference sponsored 


by the A.S.M.E. 


local main-line and branch-line service, and the use of 
this class of equipment is being rapidly extended. Gas 
or gas-electric self-propelled raił-motor cars operate in 
most exacting and severe service, because time sched- 
ules must be met and the cars must go on hour after 
hour without failure for many days at a time. Due to 
the strains and stresses in operation, manufacturers 
have developed highly specialized engines and equip- 
ment to obtain long life and freedom from failures in 
service. Tendencies of self-propelled motor-car sched- 
ule speeds are upward and the passenger-train ton-miles 
are constantly increasing so that there is a demand upon 
the engine designers and manufacturers to build better 
and more powerful engines. 

Gas and gas-electric rail-car train-operating efficiency 
has been very low at times with different railroads and 
the lubricants have born unjustly their share of the fail- 
ures many times. Statistics show, however, that where 
lubrication delays have occurred they can be traced to 
untrained organizations, to mechanical defects, and to 
improper lubricants, or to improper methods of applica- 
tion. 


Rail-Car Maintenance Needs To Be Organized 


To efficiently lubricate gas and gas-electric rail cars, 
the training of the operator, maintainer and back-shop 
repair man is of utmost importance, just as it is in the 
handling of a steam locomotive. Until this organization 
is perfected to follow standard practices, troubles due 
to excessive dilution, improperly reclaimed crankcase 
oils, high oil consumption and burned-out bearings will 
exist. Also, with an organization not fully equipped 
with modern automotive shop equipment to service these 
gas cars, lubrication troubles will be prevalent. : 

One of the main complaints is that of high lubricating 
oil consumption of the engine. A survey of this phase 
shows that on the same make and size of car the con- 
sumption varies from 33 to 200 miles per gallon where 
gasoline is used for fuel. The mechanical condition of 
the engine is largely responsible for this, because wide 
variations on the same road using the same oil under 
similar conditions are found to exist. In such in- 
stances, low piston-ring tension due to wear or fatigue; 
excessive cylinder or piston clearances due to scores, 
wear or both; cam-shaft and connecting-rod_ bearing 
clearances exceeding upper-limit tolerances caused by 
wear or mechanical adjustments, distorted cylinder 
liners following renewal or insufficient running-in time 
at lower revolutions per minute prior to placing in 
service under maximum loads, make for poor piston seal 
and result in high oil consumption. 

The higher the engine speed the more oil will be 
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consumed over a given mileage. Also, the hotter the 
crankcase oil becomes, the more oil gets by the pistons. 
On the contrary, the colder the engine runs below 150 
deg. F., jacket water temperature, the more dilution 
finds its way into the crankcase, necessitating more fre- 
quent crankcase draining. Difficulties in maintaining 
proper carburetion and ignition timing also increase 
dilution percentages. Where gasoline is used for fuel, 
the draining of the crankcases is largely affected by the 
amount of oil capacity. ln the units having 30 gal. in 
the circulating system, 4,000 miles between drainings is 
recommended, whereas on the units with 15 gal., 2,000 
miles is advocated. Where distillate is used for fuel, 
draining periods should be reduced to 400- to 500-mile 
increments. On the average, for maximum lubrication 
satisfaction and minimum oil consumption, the viscosity 
of the engine oil should be 90 to 105 sec. Saybolt at 210 
deg. F., for engines burning gasoline; 110 to 135 sec. 
Saybolt at 210 deg. F. where distillate is used for fuel. 
High Navy work-factor-test oils are needed to reduce 
sludge to a minimum so as to give maximum mileage 
between draining periods. 


Loss of Oil Circulation Cause of Many Complaints 


Next in line of complaints are those registered as 
burned-out bearings and scored cylinders. Loss of oil 
circulation registers the most hits. In several gas- and 
oil-electric jobs this low rate of oil circulation was 
caused by the use of oils having poor pumpability at 
low winter temperatures. Either high pour oils or high 
viscosity oil at low temperatures, or both, cause too low 
a rate of oil circulation so that the surfaces to be lubri- 
cated are starved and failure or excessive scuffing 
occurs. Sludge accumulations on the oil strainer 
screens caused by unstable oil or infrequent cleaning 
have also brought about foaming so that the oil rate or 
circulation was reduced to destructive proportions. 

Reclaimed oils are also a source of trouble. Due to 
the use of excessive amounts of acid or neutralizing 
chemicals in reclaiming processes, oil sludge and gummy 
deposits build up rapidly in the oil-feed pipes so that 
mechanical failures occur rapidly and with little warn- 
ing. Over chemically treated reclaimed oils absorb 
moisture readily and oil emulsions also render the lubri- 
cation faulty. Excessive dilution caused by missing 
spark plugs or, in the case of distillate, where the per- 
centage of dilution reaches 50 per cent in 500 miles, the 
viscosity is reduced below the safe limit of oil-film 
load-carrying capacity and proper piston seal. Such 
diluted oil should be reclaimed under vacuum, using a 
temperature on the oil of 500 deg. F. where gasoline is 
used for fuel and 625 deg. F. where distillate is burned. 

Numerous were the cases of no oil circulation caused 
by the oil-pump shaft breaking or the by-pass spring 
being weak. so that the rate of oil circulation was ruin- 
ous to bearings and cylinders. Cylinder heads run hot 
because the water passages are blocked by core wires. 
The hot heads make the engine rough and excessive 
fuel knocks have to be absorbed by the wrist pins and 
crankshaft bearings so that the oil film is taxed to a 
greater degree than necessary. Poor rate of circulation 
is also found in overhauled engines, because of poor 
workmanship and especially where the bushings are not 
scraped to their respective bearings, and a mandrel is 
used for fitting instead of the crankshaft. Motor oils 
are available today which are correct for good pumpa- 
bility at low and high temperatures, have high film 
strengths, maximum stability against evaporation, 
sludge, carbon and gum, and give 4,000 or more miles 
between crankcase drainings—the best that money can 
make—-but such oils are inadequate when the pump de- 
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livers insufficient oil, dilution is excessive, reclamation 
processes are faulty, crankcases are never flushed or oil 
screens ever cleaned, and the standard practices of 
maintaining are let fall below par. 

Transmission and main-axle gear cases of gas cars 
are difficult to make oil tight. Main-axle gear cases in 
numerous instances do not have vents properly screened 
so that the propeller shaft acts as a pump suction ele- 
ment and pressures of two to five pounds build up in 
the case. These pressures are sufficient to blow out 
the axle lubricant retainers and the gear lubricant as 
well. To reduce this excessive leakage a gear lubricant 
of 1,000 sec. Saybolt viscosity at 210 deg. F. is used. 
This gear lubricant is far in excess of any S.A.E. trans- 
mission and rear axle lubricant viscosity number, as it 
has a Saybolt viscosity greater than 500,000 at 100 deg. 
F. This same heavy gear lubricant is used in the gear 
cases of gas-electric cars, as well. In the latter it is 
hard to maintain satisfactory level, that of just having 
the gear teeth dip into the lubricant. Dirt gets into the 
housings, mostly through filling operations, and this 
contamination eventually leads to lubrication failures. 

There have been some defects reported in respect to 
roller bearings used in connection with gas rail cars. 
The rollers crystallize and pieces flake or chip so that 
scoring of the race takes place. This may be due to 
shocks being transmitted to the axles or to poor track 
joints. It is not definitely known whether lubrication 
can help or cure this condition. Roller bearings have 
also been reported as noisy. It might be that lubrica- 
tion can somewhat affect this. Comparison of regular 
car journal bearings shows that the plain bearings give 
far better mileage without failure than the guarantee 
for roller bearings. It is also reported that additional 
work is involved with roller-bearing equipped jobs when 
changing bearings or wheels. Formerly two grades of 
oil and one of grease were recommended for the differ- 
ent makes of roller bearings, but standardization -is 
being built around A.R.A. winter car oil characteristics. 


Gas and Gas-Electric Rail Cars 


Comparing the service rendered and the economy of 
the self-propelled rail motor cars, much can be said in 
their favor. When it is possible to get 11,000 miles 
per month out of such cars to obtain 150,000 miles or 
more between overhauls when operating, maintenance 
and overhaul costs considerably under that of steam 
locomotives and to replace two locomotives with a gas- 
electric car, then the lubrication problems of these cars 
mentioned by the writer become mere trifles in magni- 
tude, yet they are aggravating to say the least. 


Standardization 


The need for standardization in lubricants for rail- 
way equipment and rolling stock is readily seen when 
the different types of lubricants used in other industries 
on similar appliances are taken into consideration. 

Take, for instance, the air end of the steam locomo- 
tive air compressor. For these air cylinders, oils in 
service range from a light engine oil of 43 sec. Saybolt 
at 210 deg. F. to valve oils of 220 sec. at 210 deg. F. 
and from greases of aluminum stearate and spindle oil 
to rod-cup grease dissolved in water. Surely service 
conditions and air-compressor design do not warrant 
variations in lubricants of this magnitude. 

The recommendation of lubricants for roller bearings 
on car journals at one time approached the air-com- 
pressor situation in that one manufacturer recommend- 
ed winter car oil, the second a mineral valve oil, the 
third a bearing grease, and the fourth an S.A.E. 40 vis- 
cosity number motor oil. 
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A.R.A. summer car oils are still too high in viscosity 
and the need for an all-year oil is much in demand, yet 
no such product is commercially available under existing 
bearing tolerances and insufficient bearing surface 
finish. 


Forced Feed Lubrication of Driving Journals 


Several attempts have been made to lubricate the 
driving journal bearings of steam locomotives with 
force feed lubricators, using valve or mineral oils, but 
so far in this country the success is limited to switch 
engines. When tried on passenger locomotives, the 
speed is too high for the load-carrying capacity of the 
oil under existing methods of design. The designs used 
show faults in that either the feed is put into the top 
center of the bearing where the oil pressures necessary 
to establish an oil film is in excess of 2,000 Ib. per sq. 
in., or the oil is fed to the rising side of the journal 
where end leakage is too great, so that the proper oil 
film in the crown of the bearing is not formed under 
existing bearing pressures. Under laboratory condi- 
tions it is possible to lubricate the latter condition using 
a petroleum oil lubricant of 500 sec. Saybolt at 210 deg. 
F., but such a lubricant is rather heavy for this service, 
especially under winter weather cold starting conditions. 


Discussion 


In discussing the question of lubricating roller bear- 
ings, it was pointed out that the box should be designed 
so that the bearing is accessible, has sufficient volume 
and is tight. The bearing should be amply large. Oil 
should be used and is preferred to grease for the lubri- 
cation of roller bearings. Anti-friction bearings do not 
become injured or fail from shock as much as they tend 
to lose their effectiveness through wear. Ball and roller 
bearings are carried on an elastic material which tends 
to yield to the action of shocks and wide variety of 
stresses which may be set up. 

The Timken Roller Bearing Company has been 
making a study of lubricants for roller bearings on 
locomotives, tenders and cars. This company expects 
to be in a position to recommend suitable lubricants for 
roller bearings in railroad service at the conclusion of 
this study and series of tests with its locomotive. 

Several of those present stated that engines for rail- 
motor cars could not be treated alike. The problems 
of lubrication varied according to the size and capacity 
of each engine. One railroad reported that it was get- 
ting 150,000 miles between shoppings for gas-electric 
cars. Another railroad reported that one of its cars 
had operated 186,000 miles before renewing the piston 
rings. To secure this mileage it was necessary to add 
one gallon of engine oil about every 100 miles. Failure 
on the part of many railroads operating gas-electric 
cars to secure maximum mileage was because of im- 
proper cleaning and maintenance of the oil filters and 
failure to maintain the oil at proper temperatures. Many 
roads are securing 90 per cent availability from the op- 
eration of gas-electric cars. 

Relative to the lubrication of locomotives, reference 
was made to experimental work on lubricating driving 
journals and driving-wheel hubs with valve oil, spon- 
sored by the Lehigh Valley. Mechanical lubrication is 
applied by the Lehigh Valley on a switch engine and 
road locomotive to 26 different wearing surfaces. The 
switch engine uses from five to six pints of oil every 24 
hours. A device is now being developed for lubricating 
air compressors by mechanical means. 

Some of the important bearing surfaces, the lubrica- 
tion problem of which had not as yet been satisfactorily 
solved, one of the speakers pointed out are shoes and 
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wedges, hub taces of driving boxes, air compressors, 
stokers and boosters. Shoes and wedges should be 
lubricated with oil as there is never enough heat gen- 
erated to melt grease. Hub faces are lubricated by the 
oil or grease which was forced out of the journal bear- 
ing. This problem is important, because it is necessary 
to maintain proper lateral. 

There are many difficulties he said, surrounding the 
problem of railroad lubrication. Much of the lubri- 
cants purchased by the railroads are purchased on 4 
traffic or reciprocity basis. For example, one western 
railroad buys its lubricating oils from fifty-five different 
concerns, the reasons being traffic. Another railroad 
uses twenty-one different grades of lubricating oils for 
the same purpose. An important transcontinental rail- 
road, which has made a considerable investigation of 
lubrication, buys its journal oil from one company, its 
valve oil from another, engine oil and passenger car oil 
from a third, and its compounds and rod grease from 
still another company, for traffic reasons. 

The solution of the problem of railroad lubrication, 
it was pointed out, was providing the proper lubricant 
at the proper place with proper clearances. The most 
important property of the lubricant uscd is film strength. 


Hopper Cars Are 
Built of Aluminum 


(Continued from paye 134) 


31 in. by 3 in. by % in. turned out. The bottom inside 
tange angle is 4 in. by 3 in. by 1⁄4 in. and extends 
through the bolster and the center-sill brace casting. 
A bottom angle 4 in. by 3 in. by % in. extends the full 
length of the center sills. The top cover plate, which is 
Y% in. thick, extends the full length of the center sills. 
All of the plates and shapes in the center sills are 
aluminum alloy specification 17ST. The sills are rein- 
forced at the body bolsters with cast aluminum braces. 
Between the bolsters, the sills are further reinforced 
with three pressed plate spacers 14 in. thick. The rivets 
used in nine of the cars are standard structural-steel 
rivets while those in the tenth car are 17ST strong 
aluminum alloy rivets. In each case, the rivet holes 
were sub-punched 1/16 in. on the diameter and reamed 
to 1/16 in. larger than the diameter of the rivets when 
assembled. 

The body bolster is made up of plates and angles, a 
web plate 3 in, thick being connected to the floor sheets 
by a top chord angle 314 in. by 3% in. by 34 in. The 
bottom flange angle is 5 in. by 3 in. by 3% in. The 
bottom cover plate is 54 in. thick and 15 in. wide. The 
bolster and side connection angles are 31⁄4 in. by 3% in. 
by 3 in. and the side-bearing stiffener angle is 3 in. by 
3 in. by % in. The bolster and center-sill connections are 
all 3 in. hot-pressed plate of 17SO, finishing as 17ST. 
Two gussets are provided back of each bolster of 14-in. 
plate and are connected to the bolster center-sill con- 
nection, center sills and slope sheets. The body side 
bearings are made of aluminum alloy specification 
197-57. All plates and shapes in the body bolsters are 
of specification 17ST. 


The Car Body 


Side Construction—The sides of the car consist of 12 
14-in, plates reinforced vertically with 11 pressed stakes. 
The top chord angle is a 4-in. by 314-in. by 3-in. bulb 
angle. The bottom chord angle is a 4-in, by 4-in. by 
5/16-in. angle. The side sub-sills consist of 8-in. chan- 
nels weighing 4.89 lb. per ft. The connections of the 
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side sill at the bolster are 14-in. plate gussets. Roping 
staples of forged steel are provided at each corner ot 
the car riveted to the side sub-sill. At the side stakes 
where the inside gussets do not connect to the side 
sheets, a splice plate is provided. The top corners of 
the car are connected with %4-in. pressed corner cap 
plates. All of the side sheets and splice plates are of 
aluminum alloy specification 45’4H. The corner cap 
is made of specification 17SO, heat-treated to 17ST. 
All other parts of the side construction are of aluminum 
alloy specification 17ST with the exception of the safety 
appliances which are open-hearth steel forgings. 

End Construction—The end sheets are 14-in. plate, 
flanged at the bottom of the sheet to connect to the slope 
sheet. The top of the end sheet is reinforced with a 
4in. by 3¥%-in. bulb angle. The end sills are 10-in. 
channels, weighing 8.84 lb. per ft. The corner posts 
are 4-in. by 3%%-in. by 3-in. angles and the end posts 
3-in. by 3-in. by ;°s-in. angles. These are attached to the 
end sheets and end sills with 3-in. by 3-in. by ;’g-in. angle 
connections. The end sills and the corner posts are 
connected with ;,-in. gusset plates. The corners of the 
car are provided with cast push-pole pockets of alumi- 
num alloy specification No, 197-57. The end sheets 
and brake-step bracket are of specification 45%2H. All 
other parts of the end construction are specification 
17ST with the exception of the safety appliances which 
are open-hearth steel forgings. 

Floor Construction—The floor plates are 3-in. thick, 
flanged at the ends of the slope to connect to the side 
sheets. The end slope sheets at the longitudinal center 
of the car are connected with 3%-in. butt straps. Inter- 
mediate floor sheets are flanged to connect to cross- 
ridge plates. The end inside hopper sheets are connect- 
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ed to the end slope sheets with aluminum alloy castings 
which are also riveted to the center sills of the car. All 
of the hopper sheets are 3% in, thick and riveted with 
34-in. rivets. 

Doors—Each hopper is provided with double doors 
made of 3-in. 17ST plate. The door spreader is built 
up of 4%-in. Z-bar, weighing 4.44 lb. per ft. The door 
closing mechanism is of the Lind type. There are 16 
doors on each car. These were hot-pressed from 17SO 
plate, finishing as 17ST. 
idge—The crossridge gussets, of which there 
are three on each car, are made of %4-in. plate. The 
angles connecting to the side of the car are 3% in. by 
3% in. by 4 in. back to back. Along the sloping edge 
of the gusset a reinforcing angle, 214 in. by 2 in. by 14 
in., back to back is used. The bottom flange angles are 
3% in. by 3% in. by % in., back to back. The bottom 
tie plate is % in. thick. The gusset plates are made of 
aluminum alloy specification 45%H and the center-sill 
spacers are made of specification 17SO and heat treated 
to 17ST after forming. All other plates and shapes in 
this section of the car are specification 17ST. 

With 6-in. by 11-in. journals, the cars have a load 
limit of 171,100 Ib. The space capacity is 2,475 cu. ft. 


How Orren Coutp Turis Happen ?—One of those coinci- 
dences which cause talk around railroad offices and make copy 
for this department, occurred recently on the Kansas City 
division of the Chicago, Milwaukee, St. Paul & Pacific. Engi- 
neer Moore and Conductor Ruckman handled fruit train No. 
64 between West Yard and Nahant on January 22, 24 and 
26. On each of these three trips, the load was exactly 1,818 
tons and on each of the three trips also the conductor’s records 
indicated the running time of the train was exactly 3 hr. 5 
min. for the 105.3 mile trip. - 
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Interior of the Delaware & Hudson wheel shop at Oneonta, N. Y.—The track on the right leads to the dismounting press 
—The mounting press and outgoing wheels are at the left 
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EDITORIALS 


Gas-Electrie Car 
Maintenance Pays 


Experience with gas-electric rail equipment of all kinds 
early indicated the necessity of an even higher standard 
of maintenance, or at least a closer attention to many 
small details, than in the case of steam power, in order 
to assure reliable performance and freedom from fail- 
ures with attendant road delays. With the required 
daily inspection and a small amount of current main- 
tenance performed promptly as soon as the need de- 
veloped, however, rail equipment showed, on many 
roads, a degree of reliability which makes it admirably 
adapted to railroad service and an important potential 
revenue earner. 

The results of a constructive gas-electric rail-car 
maintenance policy, pursued over a period of years, is 
amply demonstrated by the experience of an important 
mid-western carrier, with almost 60 units of the equip- 
ment, making over 314 million motor-train miles in 1931, 
with a total availability, or ratio of serviceable to as- 
signed days, of 94.4 per cent. With an average cost per 
mile of $.0597 for repairs (labor and material) ; fuel and 
lubricating oil, $.0416 per mile; total operating expense, 
$.2560 per mile; total operating cost, including interest 
and depreciation, $.3508 per mile; and total saving over 


steam-train operation of $.2198 per mile, this road is . 


achieving results with gas-electric equipment of which 
it may well be proud. The return on the investment was 
calculated to be 32.4 per cent in 1931, an amount suf- 
ficient to justify any road in pursuing a generous policy 
as regards maintenance, to safeguard the earnings of 
this equipment as reflected in its reliability of operation. 


New Records in . 
Fuel Conservation 


Train load is one of the most important factors in 
unit locomotive fuel performance. It is well known 
that a decline of about 19 per cent in both freight and 
passenger traffic in 1931, as compared with 1930, was 
accompanied by a decrease in unit train loading. In 
freight service, the average revenue train load during 
the first 10 months of 1931 was 742 tons as com- 
pared with 785 tons for the year 1930, the average 
tons per loaded freight car being 25.8 as compared with 


26.7 tons per car for 1930. A similar reduction was 


made in passenger-train size and loading, a fact which 
gives particular significance to the accomplishment ot 
the railroads in establishing a new low record tor 
locomotive fuel conservation in 1931. 

According to the complete reports for the past year, 
which have recently been made available, an average 
of only 119 lb. of fuel was required to haul 1,000 tons 
of freight and equipment, including locomotive and 
tender, a distance of one mile, in 1931. This was the 
lowest average ever attained by. the railroads since the 
compilation of these reports began in 1918, being a re- 
duction of 2 Ib. under the best previous record estab- 
lished in 1930, and 44 Ib. less than the performance 
established in 1922, a decade ago. In passenger service, 
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also, a new low record in conservation of fuel was 
established, with an average of 14.5 lb. per passenger- 
train car-mile, in 1931, as compared with 14.7 lb. in 
1930. In 1922, the locomotive fuel consumption per 
passenger-train car-mile was 17.9 lb., the 1931 figure 
representing a reduction of 3.4 1b., or practically 19 
per cent. 

A news bulletin, issued under date of February 26 
by the American Railway Association, is authority for 
the statement that Class I railroads, during the past 
year, spent $214,672,446 for fuel for both road and yard 
switching service, compared with $273,303,996 in 1930. 
They used, during the past year 81,231,867 tons of 
coal for both road and yard switching, compared with 
97,858,235 tons in 1930. In addition to the coal used, 
the railroads also consumed in road and yard switching 
service, in 1931, a total of 1,992,076,228 gal. of fuel 
oil, as compared with 2,320,697,209 gal. in 1930. 

The explanation of the steady improvement in unit 
locomotive fuel performance is to be found, of course, 
in the fact that during the past year many of the 
older and less-efficient locomotives have been stored, 
tending to leave only the newer and more-efficient 
designs in service. Improved operating conditions, in- 
cluding the elimination of many unnecessary train stops 
and a generally higher average train speed, have also 
been favorable factors. 


Safety Records 
Being Maintained 


Confronted with the urgent necessity of meeting present 
difficult problems and conditions, there is danger that 
shop supervisors may overlook, to a certain extent, the 
need for continued emphasis on safety in all equipment 
maintenance operations. Part-time employment and 
the consideration of possible permanent layoffs are not 
conducive to the peace of mind of shop forces, and. 
without concentrated attention on the work at hand. 
accidents are liable to occur. Hence, the need for re- 
doubled vigilance on the part of supervisors and shop 
safety leaders. 

In spite of the adverse conditions, it is pleasing to 
note that safety records, in general, are being well main- 
tained. Numerous instances could be cited of especially- 
commendable results secured on individual roads as, for 
example, at the Terre Haute (Ind.) car shop of the 
Chicago, Milwaukee, St. Paul & Pacific, where the 
March Milwaukee Magazine reports that a force, vary- 
ing from 100 to 300 men, has gone through a period of 
about 2,100 working days without a reportable or lost- 
time injury. A Milwaukee equipment maintainer at 
Latta, Ind., in commenting on the performance of his 
force, makes the following report: “Just completed 
the year 1931 without a reportable injury and hope to 
make the year 1932 just as good and safer. Slogan: 
Safety first is no magic. It is just good common sense. 
Watch your step.” 

The idea of dividing a railroad into districts and 
setting up competitive safety records between different 
districts and individual shop points is being tried with 
notable success on a number of roads. An excellent 
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example of this method of organizing safety work is 
afforded by the performance of the Missouri-Kansas- 
Texas, as reported by J. L. Walsh, supervisor of safety, 
in the February M-K-T Employees’ Magazine. This 
railroad is divided into six districts for purposes of 
traffic solicitation, as well as for safety-first efforts, the 
number of employees per district varying from 835 to 
1,727. One district, known as the McAlester district, 
was awarded the trophy in 1931 for having only seven 
reportable injuries in 2,079,923 man-hours’ work, or 3.4 
injuries per million man-hours. In the mechanical de- 
partment, the honors were awarded to the principal loco- 
motive shop at Parsons, Kan., where 380,648 man-hours 
were worked without reportable injury. 

The principal benefit from these competitions in 
safety, aside from holding general interest in an im- 
portant subject, is the possibility of locating repair points 
or sub-departments in which a certain degree of care- 
lessness may exist, or unsafe practices be tolerated. By 
bringing the spot light to bear on these practices, with 
necessary corrective action taken, a safer and frequent] 
more efficient operation is secured to the mutual ad. 
vantage of the railroad and the shop forces. 


Intangibles (?) 


I—The foremen of a large railway repair plant for 
many years have met once a week to discuss their com- 
mon problems, with a view to bringing about a greater 
degree of co-operation and efficiency. Needless to say 
this shop, like all railway repair shops, is hard hit under 
present conditions. The foremen’s meetings have been 
discontinued. 

I1—The foremen and supervisors of an eastern loco- 
motive repair shop have occasionally gathered for joint 
conferences in relation to problems of production. The 
shop has been operating on short time for a long period. 
It seemed wise to the management under the circum- 
stances, to call the foremen together regularly once a 
week for educational talks and discussions. Each week 
a different foreman is asked to tell in more or less de- 
tail about the work done under his direction, with the 
idea that the other foremen, understanding his special 
problems, may be able to co-operate with him to better 
advantage. The meetings are scheduled to last one hour, 
but so great is the interest and so lively are the discus- 
sions which follow the talks that they sometimes extend 
over two or three hours. 

I1I—For several years a series of foremen’s clubs 
have been conducted on a certain railroad. It is note- 
worthy that some of the best attended meetings have 
occurred during recent months. The programs are not 
very different from those of the average railroad club, 
the speakers being selected either from officers or fore- 
men of the railroad, or specialists from the railway 
supply field. Incidentally, these clubs have taken a keen 
interest in relief work for employees who have been 
laid off or have been receiving inadequate compensation. 

IV—A supervisors’ or foremen’s club at an important 
railway point—a purely voluntary organization—is 
carrying on its program this year more aggressively than 
ever. The attendance at the supper which precedes the 
monthly club meeting, has fallen off considerably, but 
the attendance at the after meeting for the addresses 
and discussions is as large, if not larger than ever be- 
tore. Many of the men cannot afford to go to the extra 
expense for the suppers, but come in later and are keen 
to take advantage of the educational opportunities pre- 
sented by the club programs. 
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V—A railroad for a number of years has conducted 
an excellent program of apprenticeship training. The 
number of apprentices has fallen off considerably, but 
a goodly number are still on the job, even though they 
are working on short time. The management, however, 
has demoted or removed the apprentice instructors and 
the apprentices are being entirely neglected, so far as 
classroom instruction is concerned; indeed, nobody 
seems to be paying any particular attention to them. 

VI—With reduced hours of work and a somewhat 
smaller number of apprentices on another railroad, the 
apprentice supervisor is enthusiastically working over- 
time in helping to instruct and train the apprentices. 
The management and the apprentice supervisor feel that 
there never was a time when the apprentices were more 
in need of instruction. Moreover, with the shorter 
working hours, the apprentice is not subject to so great 
physical fatigue and can make much better progress in 
his studies. 

These cases, recently observed, are presented without 
any comment, except that one reader of the editorial on 
“Hidden Treasures” in the Railway Mechanical Engi- 
neer of February, page 65, snorted a bit when they were 
drawn to his attention and said that this was no time to 
deal with “intangibles.” 

It is recorded that once upon a time a writer of 
proverbs made the statement—‘‘Where there is no vision 
the people perish.” 


Keep the Center 
Of the Stage 


The steam railways are one of the oldest industries 
in America. At no time in the century of their service 
as a part of the economic structure of the country has 
their development ever been at a standstill. There have, 
however, been many changes in the nature of the de- ` 
velopment predominating at different times during the 
past 100 years. The last quarter of the last century 
was a period of rapid expansion of mileage and the 
engineering feats involved in the construction of some 
of the railroads built during this period cast a romantic 
glamor over the industry which gave it a tremendous 
popular appeal. e 
The character of the developments which have been 

taking place during the past decade have in themselves 
received little attention from the public. While these 
developments have been accompanied by a tremendous 
improvement in the character of the service which the 
railroads have been able to render, the changes in prac- 
tice and in facilities have been of too technical a na- 
ture to interest the average citizen. In the meantime, 
new forms of transportation have been developing on 
the highways and in the air which have possessed the 
qualities which makė for popular appeal, and they have 
taken the center of the stage. During the past year, 
however, in which the country as a whole has been 
suffering acutely from the effects of the depression, 
there has been a growing consciousness in the public 
mind of the fact that the railroads are the backbone 
of our transportation system and that healthy business 
conditions for the country as a whole cannot be re- 
stored without a restoration of healthy conditions in 
the railroad industry. This increase in the interest of 
the public has been due to many factors outside of the 
railroad industry. There are, for instance, the savings 
banks and insurance companies which are large inves- 
tors in railway securities, There are the industries 
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from which, in times of prosperity, the railroads are 
large purchasers. An outstanding service from this 
source was the broadcast by Bennett Chapple, vice- 
president of the American Rolling Mill Company, on 
January 18 when he spoke on the subject “What Our 
Railroads Mean to Us” in the regular weekly Armco 
Iron Master radio program, in which he clearly de- 
picted the ramifications by which the railway industry 
affects the welfare of the nation. 

While the railroads themselves have not been blind 
to the need for public relations activities, many of these 
activities have been of too general a nature to develop 
a concrete interest in the mind of the average citizen. 
All too frequently individual railroads overlook splen- 
did opportunities for attracting favorable attention from 
the public in the communities which they serve. Ex- 
periments in service or with special rates for passenger 
travel, for instance, which would be the occasion for 
extensive advertising on the part of bus or air trans- 
port operators, are so carefully concealed by the rail- 
roads that none but those who are already regular pa- 
trons ever find out that they are being made. 

Certainly the railroads should do as much for them- 
selves as is being done for them in the matter of at- 
tracting favorable public attention. In this respect they 
have fallen behind other business in the development 
of their methods. 


The Price 
Will Be High 


The business depression with which the railroads have 
been struggling for more than two years has been a 
more severe test of the qualities of leadership of rail- 
way officers than ‘were the conditions which prevailed 
under the Railroad Administration during the war. 
Few railroads have escaped the necessity for drastic 
retrenchments in operating expenses and many rail- 
road officers have become too discouraged to look be- 
yond the apparent hopelessness of the immediate situa- 
tion. Failure to do so, however, has led to the adoption 
of measures which are proving destructive to one of 
the most important assets of any going concern; that 
is, the morale of its organization. 

Without an organization the physical assets of a rail- 
road are worth no more than their scrap value. With- 
out morale—that intangible spirit which causes men to 
devote themselves heart and soul to a common objective 
—employees cease to be an organization and become 
a mere group of purposeless individuals. It is leader- 
ship which supplies the common objective and instills 
into the minds of these individuals that spirit of co- 
operation which constitutes morale. 

It is undoubtedly inevitable that in spite of the most 
far-seeing leadership a heavy loss of morale is inevit- 
able under such conditions as the railroads have been 
and are now facing. With shops working short time 
and many men furloughed, as has been the case on most 
railroads for a matter of two years, some feeling of 
discouragement and hopelessness cannot scarcely be 
prevented. 

This is particularly true where the uncertainties of 
the situation have led to intermittent periods of activity 
of uncertain length followed by shut-downs also of un- 
certain duration. In such cases the predominant feeling 
is bound to be one of fear for the future. It is im- 
possible for the men to do any effective budgeting of 
their own resources and the uncertainty of their situa- 
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tion tends to the magnification of its dire aspects into 
something much worse than is really the case, bad as 
that may be. 

Under such uncertain conditions an attempt to plan 
an operation to be maintained month after month on a 
regular basis requires the assumption of an added re- 
sponsibility on the part of the officers who must answer 
for the expenditures entailed. There are cases, how- 
ever, where this additional responsibility has been as- 
sumed and a considerable degree of regularity of shop 
operation actually attained. In such cases the men con- 
cerned have been spared much needless worry and, 
therefore, have been able to assume a much saner atti- 
tude toward the common misfortune which few per- 
sons in America have been able completely to escape 
during the past two years. 

Another measure which has even less justification 
than a complete absence of regularity in the operation 
of shops has led to an undermining of morale little 
short of disastrous where it has been adopted. This 
is the lack of consideration which has been given to 
the foremen who constitute the foundation on which 
the effectiveness of the shop organization must depend, 
both now and in the future. Many of these supervisors, 
carried on the payrolls as monthly employees, in some 
cases after having shared in the general percentage re- 
duction of all salaries, have also been forced to take 
Tar ough with the men whenever the shops have been 
closed. 

When times were better no year passed in which the 
various groups of foremen in the mechanical depart- 
ment did not listen to addresses by mechanical-depart- 
ment officers at the conventions of their associations, 
pointing out to them the importance of the place they 
held in the railroad organization and inspiring them 
with a picture of the responsibilities which rested upon 
them for the continued improvement of practices and 
facilities for doing the work within their fields of opera- 
tion. 

No doubt these statements were all made in good 
faith. The readiness with which their implications have 
been forgotten under the stress of present conditions, 
however, has delivered a blow to the prestige of the 
lower ranks of leadership which cannot be restored over 
night. Letters which we have received clearly indicate 
that these men are beginning to ask themselves why 
they should assume the responsibilities of foremenship 
when these seem to lead nowhere and are held in such 
low esteem by the officers on whom they must depend 
for their future. They know that the railroads can ill 
afford thus summarily to dispense with their full serv- 
ice when there is great need for preparation for the 
future and need for unusual care in planning the 
limited operations now being carried on. 

If there were no reason ever to expect a return of 
increased business activity in this country, the loss in 
morale thus caused at the very foundation of the or- 
ganization might be justified. No sane man, however, 
doubts that the day will come in the not too distant 
future when the necessity for the movement of an in- 
creasing volume of traffic will demand a program of 
equipment maintenance which, in addition to taking care 
of current requirements, will have to include a speedy 
catching up of deferred maintenance. When that time 
comes the railroads which have to face the situation 
with a discouraged and completely disillusioned body 
of shop supervisors will pay a tremendous price for 
the relatively small additional savings effected by this 
method of dealing with their foremen. Indeed, some 
railroads who have tried the experiment are finding 
already that the savings are not worth the cost. 
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Vocational 
Education 


To THE EDITOR: 


I read with considerable interest the article in the 
February issue by C. M. Drennan on Teaching Air 
Brakes. In looking over his report, however, I found 
that the Denver & Rio Grande Western was not men- 
tioned. 

For the information of your readers, I should like to 
say that I started the first school of this kind, using 
the same teaching methods, for the D. & R. G. W. in 
1923. This school is still in operation and was the first 
of its kind on this road. 

The interest of the men in this school and the bene- 
fits derived from it were so great that it attracted the 
attention of the officers of the road. As a result, this 
scheme of education was extended to other division 
points. 

We hold meetings once a month and have a good at- 
tendance. At each meeting the men are given lists of 
questions on some subject to be studied, answered, or 
handled. The class room is provided by the railroad and 
is equipped with blackboards ; various mechanical parts, 
of which I had portions removed to show interior con- 
struction; maps; charts, etc. The men are encouraged 
to bring their problems to the school and much good 
has been accomplished. 

For the benefit of the men in the car department, we 
have taken up the study of the A. R. A. Rules of Inter- 
change. We also have a vocational training teacher at 
Salida, Colo., who teaches air brakes and mechanical- 
department work. The salary of this teacher is paid in 
the same manner as described by Mr. Drennan; namely, 
through state and vocational educational funds. 

I am heartily in favor of these schools and advocate 
and recommend them for adoption on all railroads. 


Parr DENTON, 


Assistant General Car Foreman, 


Shop Foreman Takes 
A Fall Out of Us 


To THE EDITOR: 


Frankly, your editorial “Hidden Treasures” in the 
Railway Mechanical Engineer of February, page 65, is 
a bit irritating—sort of “Alice in Wonderland”: stuff, 
and that is not what a hard-headed (or hard-up, if you 
will) shop foreman pays good money for when your 
subscription man comes around to see him. We want 
cold-blooded facts about how to increase our output 
and efficiency and not a lot of beautiful theory border- 
ing on fairyland. 

I know the men under mc—there are 32 of them— 
and believe me, they are some problem. Do they offer 
any constructive suggestions about speeding up the out- 
put or improving the operations? Not on your life! 
instead, they hop me as hard as they dare, bellyaching 
and crabbing about things they don’t like, and I have 
my hands full keeping them on the move. 

Bill will lie like a trooper if he gets into trouble. 
Joe is careless as all hell and I have to double-check 


April, 1932 


everything he does. Tommy is slow and even if he does 
turn out fine work, he gets me into a peck of trouble 
holding up some of the jobs. Frank keeps the fellows 
irritated with socialist talk, but I can’t get enough on 
him to clean him out. Mike has a lot of family trouble 
and can’t seem to keep his mind on his work. Sam 
has a hobby which so fully takes his attention that he 
waits impatiently for the day to end and the whistle 
to blow. 

And so it goes! There isn’t a fellow in the bunch 
that could step into my shoes, because I don’t believe 
any of them would make a good boss—that is, if any- 
one really does know what kind of stuff it takes to make 
a good boss. 

Lay off the “hip, hip, hurrah” stuff, Mr. Editor, and 
stick to the things which the name of your paper really 
signifies as your province—mechanical problems. 


B. T. 


Editors Overlook 
An Opportunity 


To THE EDITOR: 


I wonder whether the same man wrote the article 
“Hidden Treasures” and the one on union-management 
co-operation in the Railway Mechanical Engineer of 
February. How well they dovetail! 

In your effort to attract attention in “Hidden Treas- 
ures” (and I do not necessarily intend to infer that it 


‘is a bad one) you cite a rather striking, but extreme 


incident. In the other article in the same issue, how- 
ever, you refer to the report which tells in detail of 
the constructive contributions which members of the 
labor unions have made to the efficiency and effective- 
ness of mechanical department operations. Here, in- 
deed, your “hidden treasures” are dragged out into the 
open and utilized in an eminently practical way. 

We men in the ranks do have ideas, and lots of them. 
The trouble used to be to bring them to the favorable 
attention of the “big boss.” Now, on our road, we 
have a chance to get in our say. It must be admitted, 
of course, that our viewpoints are often limited and 
thus some of our suggestions are probably foolish. It 
really helps us to give more intelligent service, how- 
ever, if the management considers such suggestions and 
patiently points out their inappropriateness. We do 
make some really worthwhile suggestions and we are 
getting a much better idea of some of the problems of 
management, and so can co-operate to better advantage. 

Give your readers more stories on union-management 
co-operation. It sure does the trick! 

M. B. Cirante. 


Is Part-Time Work a Bressisg’—Is it possible that we 
have been wasting sympathy on railroad shop employees, many 
of whom have been working only part time for some months? 
A new slant on their predicament was thrown by a writer in 
the Topeka “Capital” recently. It was in a story about the 
splendidly equipped gymnasium which the Santa Fe has pro- 
vided for its employees at Topeka, Kan., that he said, “The 
shop workers have more time (to spend in the gymnasium) 
than the office workers do, because they are only working 
four days a week, which leaves Friday and Saturday free for 
their sports.” 
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Reclaiming 
Brake Beams 


XCEPT for emergency repairs, given to brake 
beams at local points as necessary to keep them 
in service, practically all brake beams requiring exten- 
sive overhauling on the Illinois Central are shipped 
to a fully-equipped brake-beam reclamation shop, lo- 
cated at Burnside (Chicago), Illinois. At this shop, 
operated under the supervision of the stores depart- 
ment, brake beams are completely dismantled, exces- 
sively worn parts scrapped, new or reclaimed parts re- 
assembled, and each brake beam given a test, said to 
be more severe than necessary, to meet the A. R. A. 
requirements. According to W. S. Morehead, assistant 
general storekeeper and member of the General Waste 
Avoidance Committee of the Illinois Central, 7,486 
brake beams were repaired and reconditioned at the 
Burnside shop in 1931 at a saving of $22,290.39, and 
these beams will render the same service as new ones. 
Where the accumulation of defective brake beams at 
division points is not sufficient to make a carload, the 
damaged beams are loaded in cars with scrap or other 
material that is moving to Burnside, thus saving any 
extra cost in handling. The scrap brake beams and 
parts are unloaded at the reclamation plant where all 
of this material is thoroughly inspected and checked 
with a view to recovering all that is capable of fur- 
ther service under the A. R. A. rules. 

The first operation is stripping the brake beams, 
which is done in a shop-made pneumatic machine, 
equipped with clamping jaws for holding each channel. 
while socket wrenches, operated by air motors through 
a powerful gear-reduction drive, serve to remove the 
nuts. Several sockets are available to fit both square 


and hex nuts of various sizes. Double-acting pneumatic 
cylinders are also available to assist, through suitable 
operating levers, in removing the brake heads, but us- 
ually the heads can be released by a slight blow of a 
hand hammer, Unless bent or having an excessively 
worn pin hole, the strut is not removed. In cases 


where the nuts cannot be removed, or, for some other 


Pile of scrap brake beams and parts as received at Burnside 
for reclamation 


reason, the truss rod is obviously unfit for further serv- 
ice, it is cut with the oxyacetylene torch. 

In other words, all brake beams received at the Burn- 
side shop are completely dismantled, regardless of their 
apparent condition, in order that there may be abso- 
lutely no guesswork about the strength and service- 


Brake-beam assembling and testing machine—The nuts are being applied 
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Shop-made pneumatic machine for removing nuts and stripping off brake heads 


ability of the reconditioned beams. Experience has 
shown that on the average about 70 per cent of the 
truss rods stripped at Burnside shop are unsuitable 
for further service and must, for one reason or an- 
other, be scrapped and replaced by new rods. About 
the same percentage of brake heads also must be 
scrapped and replaced by new. Approximately 90 per 
cent of the channels, however, are in suitable condition 
for further use. 

The channels, if twisted or bent, are heated to a 
cherry red in an oil-fired furnace, then being straight- 


Testing the assembled beam 


ened under a pneumatic press. The reclaimed rods are 
checked for the proper angle and threads chased, par- 
ticular care being taken to see that at least 80 per cent 
of the full thread is in good condition. New rods, cut 
to the proper length as purchased, are threaded on each 
end in a pipe-threading machine and bent cold at the 
center by means of a pneumatic press equipped with 
dies designed to give the proper angle. 

The brake-beam heads are examined for cracks and 
checked carefully with gages to see if they are in con- 
dition for further use. If worn more than 3/16 in. 
at the seat, or if the toes are cut or badly worn, the 
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heads are scrapped. No attempt is made to build up 
any worn parts of brake heads by welding. Those heads 
suitable for further use are matched in pairs for ap- 
plication to reconditioned beams and, under no circum- 
stances, are a new head and a worn head applied to the 
same beam. Moreover, no second-hand nuts are used 
in reconditioning beams, only new, cold-pressed, hex 
nuts with full threads being employed. 

The operation of assembling reconditioned brake- 
beam parts is performed in the combination assembling 
and testing machine, illustrated. The channel is placed 
in a pneumatic clamping device, which is located in the 
center of the machine table, and gives the channel the 
required camber of 7% in. The truss rod, brake heads 
and nuts are applied, the nuts being tightened by air 
motors until there is just enough stress in the rod to 
loosen the channel in the holding clamp. The 60-in. 
center-to-center distance of the brake heads is then 
checked with a tram gage and the brake beams are 


Electric truck moving a skidload of reclaimed brake beams 


tipped over onto that part of the machine devoted to 
testing. 

With the brake heads resting on the castings which 
correspond to car-wheel treads, a load is applied to the 
brake beams through suitable levers by means of a 14- 
in. pneumatic cylinder, a gage located on the front of 
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the machine being calibrated to record the pounds pull 
on the beam. Maximum loads 20 per cent in excess of 
the A. R. A. requirements are applied. In other words, 
No. 2 plus brake beams are loaded to 18,000 Ib. and 
No. 3 brake beams to 21,000 lb. After release of the 
load, the center distance of the brake heads is again 
checked with the gage, any appreciable difference in- 
dictating at once a stretched truss rod or stripped threads 
on the nuts, in which case the beam is rejected. 

After testing, the brake beams are loaded on skids, 
protruding ends of the truss rods cut off with the torch 
and the ends centerpunched. The brake beams are not 
painted after being reconditioned, but are simply 
marked with a dot of yellow paint on the truss-rod 
ends to indicate that the beams have been reconditioned. 
The reason for not painting the brake beams is to per- 
mit ready inspection and to avoid covering up any pos- 
sible defects. Each skid holds 50 brake beams, which 
are loaded separately as to right and left-hand beams. 
This permits handling without any extra cost for dis- 
tribution to points on the line. 


Switch-Back Yard 
For Storing Wheels 


By Edwin G. Jones 


i layout for an automatic switch-back yard for 
storing car wheels, shown in the drawing, is de- 
signed for a location where space is limited. Another 
feature of this storage yard is that there are never any 
“dead wheels” stored, as is the case where a storage 
yard consists of a lead track and storage tracks run- 
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ning perpendicular to it. This switch-back 
yard keeps all the wheels in circulation. 

In the former type of storage yard used on this road, 
wheels were unloaded and stored by cutting them into 
the various tracks designated by their journal sizes 
and were withdrawn and used as required. However, 
a new supply of wheels frequently has to be stored be- 
fore all of the preceding shipments are used. The wheels 
last to arrive were stored, to save extra handling, at the 
head end of the storage track. As a result the wheels 
already in storage became rusty and possibly unfit for 
service due to corrosion. 

There are various methods used throughout the coun- 
try for unloading and storing wheels. But for locations 
where space around the wheel shop is limited, the 
switch-back track and storage yard is preferred. Un- 
loading with these facilities and track layout is made 
an easy and quick task. In some instances it will re- 
duce labor costs for unloading shipments of wheels. 
The crane was designed so that one man can easily 
move and operate it. A shipment of wheels is gen- 
erally loaded on flat cars and these cars are spotted 
in front of the crane on the lead track. The wheels 
are lifted from the flat car and placed on the elevated 
track by the crane. Each pair of wheels is properly 
alined by butting them against the wheel stop and 
block, which is bolted to the rails at the point indicated 
on the drawing, and given a start by pushing them a 
few feet to the top of the incline. The wheels gain 
enough momentum as they roll down the inclined track 
to carry them up the opposite incline and through the 
automatic spring switch. 

As they roll up the opposite incline and through the 
switch they still have considerable momentum. This 
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momentum is utilized to aline the wheels for the re- 
turn and final curve. This is accomplished by means 
of two “rocker rails,” one of which is set back further 
than the other so as to cause a slight angle to be given 
to the wheels with respect to the rails, so that they may 
easily traverse the final curve and still have enough 
momentum to roll to the end of the track. 

When all of the wheels are unloaded from the car 
they are “cut in’ from the switch-back track to the 
storage tracks, each of which is used for certain desig- 
nated sizes of journals. With this method of storing, 
wheels are circulating and “dead wheels” never ac- 
cumulate. A double track is located near the crane 
for scrap wheels which are stored until a carload is 
obtained, when they are loaded by means of the crane. 

All of the storage tracks are made double except one 
which is used as a by-pass track in case the extreme 
end of the switch-back track is used for so-called “‘sec- 
onds.”” However, tracks can be located in the yard 
for seconds if so desired. 

When unloading wheels on the elevated track there 
is a tendency for the wheels to jump the track when 
rolling down the incline. This is safe-guarded and 
eliminated by means of guard rails and elevating the 
outside rail of the curves as shown in the drawing. 
This, of course, retards the motion of the wheels, but 
the height and elevation of the track compensates for 
this. At the opposite incline, where the wheels hit the 
set-back rocker rail, a greater tendency to jump 
the track is experienced. This is overcome by instal- 
ling a guard angle plate which is reinforced to prevent 
bending by plates welded to the vertical leg. The re- 
turn curve also has a guard rail. 

On completion of a storage yard of this design it 
may be necessary to apply a cheap grade of oil to the 
rails around the curves until the rails have been worn 
smooth. 

The automatic switch is shown in the drawing. It 
is operated by means of a brake-cylinder piston re- 
turn spring. The spring housings are two pieces of 
514-in. pipe which have a slotted plate welded on one 
end through which the switch-connecting bar is passed. 
One end of the spring housing is spiked to the crosstie 
and the opposite end is held by placing a pin in the 
hole in the connecting bar. The switch points are 51⁄4 
ft. in length and are easily operated, as they are hinged 
to the rail. The tension of the spring keeps the switch 
in closed position. Wheels passing up the incline 
throw the switch which automatically closes after the 
wheels pass through. 

The crane is made of two 12-in. channels riveted to- 
gether for the boom. The truss rod is of 114-in. round 
iron with a turn buckle in the center. The column 
of the crane is made of a 10-in. I-beam, reinforced by 
riveting two 7-in. channels to the faces. The crane is 
held upright by an A-frame which is made of angles 
as shown. The crane structure is anchored to a con- 
crete foundation. If the location of the crane is such 
that a good foundation is not possible, then the founda- 
tion may be reinforced by extending “crows feet,” re- 
inforced with rails, in the direction in which the crane 
will operate. 

The operation of the crane is made easy by means 
of ball bearings at the bottom and roller bearings at 
the top. At the bottom bearings, a 21⁄-in. guide pin 
is secured to the top bearing plate which fits 
into a pocket on the bottom bearing plate. A handle 
is riveted to the column by which the crane may be 
revolved. When not in use, it can be dropped as shown 
in the drawing, or the crane mav be revolved so that 
the handle may be placed in a bracket riveted on the 
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side of the A-frame. In this manner the crane may 
be secured when not in use so that it will not revolve 
with the wind. 

The wheel hook is of swivel construction as shown. 
An electric hoist of 114-tons capacity is mounted on a 
carriage provided with ball-bearings. A chain hoist 
may be used if desired. 

The starting point of the elevated track is mounted 
on a concrete foundation and steps are provided so that 
the operator may easily ascend to lower the wheels. The 
remainder of the elevation embankment is of earth. It 
is desirable to plant grass on the earth embankment 
to prevent rainfall from washing it way. Sand and 
grass must be kept from the rails, as they retard the 
motion of the wheels. 

The only storage yard of this kind of which the writer 
is familiar is located at the Tampa, Fla., shops of the 
Atlantic Coast Line. It has been in operation for over 
two years and no trouble has been experienced. In 
building a yard of this type the guard rails and eleva- 
tion play a very important part. These features should 
not be overlooked. In months to come such a wheel- 
storage yard will pay for its construction in time and 
labor saved, to say nothing of the efficiency possible 
with respect to circulating wheels. 


Questions and Answers’ 
For Air-Brake Foremen 


Following is the eighth of a group of questions and 
answers selected from the instruction pamphlet recently 
revised by an eastern road: 


Q.—What should be done before starting electrically driven 
air compressors? A.—The oil level in the crank case should 
be checked by an oil indicator at the end of the crank case 
near the bearing. 

Q.—What should be done regarding oil level on motor 
bearings? A.—It should be checked. 

Q.—How is this check made if waste-packed bearings are 
used? A.—About two inches of oil should be maintained in 
the oil well. 

Q.—What defect may prevent main-reservoir pressure from 
increasing at normal rate? A.—Strainers plugged; inlet 
valves leaking or stuck open; discharge valves stuck open or 
dirt on seat; piston rings leaking; compressor-head gaskets 
leaking between the cylinders; strainer pipe thread too long, 
allowing strainer to be screwed down too far, cutting off air 
intake (electrically driven compressor); compressor-head gas- 
ket leaking; or defective intermediate valves of compound 
compressors. 

Q.—If XD4K type compressors fail to start when canopy 
switch is closed, what defect may exist? A.—Compressor dis- 
charge valve may be stuck open or leaking. 

Q.—What defect may cause other electrically driven com- 
pressors to fail to start when the canopy switch is closed? A. 
—Compressor connecting-rod bearing too tight at the crank 
shaft; compressor gear and motor pinion mesh too close; 
compressor main bearing burned or dry; compressor motor 
fuse blown; motor grounded or short circuited; broken gear 
or pinion tooth; or broken crank shaft. 

Q.—At what speed should steam compressors be run to 
detect defects? A.—One hundred strokes per minute. 

Q.—What may cause compressors to pound? A.—Running 
too fast against low main-reservoir pressure, water in cylin- 
ders, defective reversing-valve rod, button, shoulder or loose 
reversing plate or bolt, compressor loose on its bracket or 
bracket loose on the boiler, defective inlet or discharge 
valves, defective piston packing rings, defective stuffing box, 
loose nuts on the piston rod or loose piston. 

Q.—What may cause irregular compressor strokes? A.— 
Loose air-valve cages, air valves stuck open or closed, broken 
or improper lift, defective steam-cylinder gasket or restricted 
air passages, or defective main-valve rings. 

Q.—What may cause a compressor to short stroke? A.— 
Bent reversing-valve rod, defective reversing-valve or scat. 

Q.—What may cause a compressor to run slowly? A.— 
Low steam pressure, defective governor, defective air-, steam- 
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piston or valve-piston rings (particularly high-pressure air- 
piston rings), defective steam-cylinder gaskets, restricted air 
or steam passages, compressor receiving wet steam, discharge 
or exhaust pipes restricted, lack of lubrication, insufficient 
lift of air valves, leaking air valves, loose air-valve cages or 
lack of differential as between main-reservoir and boiler pres- 
sures, main steam valve of turret or air-compressor throttle 
not sufficiently open. 

Q.—What may cause an air compressor to stop in service? 
A.—Defective governor, defective main-valve rings, revers- 
ing-valve rod broken or disengaged from plate, reversing 
plate bolt loose, worn reversing-rod shoulder, nuts loose on 
the air piston, or any condition which may prevent the com- 
pletion of the stroke such as metal above or below the air 
or steam pistons resulting from broken parts, lack of lubri- 
cation, low steam pressure, restricted or obstructed: valve- 
chamber exhaust passage. 


Removing and Applying 
Coupler-Yoke Rivets 


HILE it is true that riveted yoke couplers are 

not being applied to new freight cars the fact 
remains that there are thousands of cars in service with 
this type of coupler attachment and which must be 
maintained. The usual procedure in the removal of 
coupler-yokes is to burn off the two 14-in. rivets with 
an acetylene torch, then back out the rivets with a punch, 
requiring the use of two men and a torch operator. 
The bulldozer shown in the illustration was designed 


Pneumatic bulldozer for removing and applying 
coupler-yoke rivets 


156 Railway Mechanical Engineer 


by a car foreman on a rip track where a great deal of 
coupler work was done. It consists of a 20-in. air cylin- 
der connected by lever action to a shear which shears 
off both coupler-yoke rivets at the same time. The 
coupler is then turned over and a steel punch is inserted 
in the socket A. Two more strokes of the cylinder re- 
moves both of the old rivets. After the new yoke is 
attached to the coupler butt the new rivets are riveted 
over in much the same manner as the old ones were 
removed. By placing a rivet set in the socket A, with 
two strokes of the cylinder the rivets are applied. 

The 10-in. cylinder acts only to hold the coupler and 
yoke in position while the rivets are being sheared off 
and new ones applied. 

It requires but five minutes and the labor of two men 
to remove and apply a coupler-yoke with this device, 
compared with the services of three men and an average 
of 20 min, with a torch and hammer. 


Brake-Beam 

Straightener 
HOWN in the two drawings is a press for straight- 
ening brake beams. Provision is made for both hor- 


izontal and vertical forces. The press consists essenti- 
ally of four Westinghouse 16-in. by 12-in. standard 


2 
xt 


s al = 
A a T 16°12" Std. 


Westinghouse 


/*Pipe 
and ~~ Ar 
Fittings Ẹ Zn $ 
; } w 16712" Sta. 


” Westinghouse 
g > ' 
H 


“I-Beam, 8'6"Long 


“4 


“st 


8x4 


A 

DI à 

S| AY LL "Diam. 
4 A S'0"Long 
= ` 

e 


= 


—_ FB bs 
“le 15 Lan 15 he ph 
Press for straightening brake beams 


brake cylinders mounted on a frame and connected to 
the shop air line. The vertical frame members are 8- 
in. by 4-in. by 14-in. I-beams, 6 ft. 8 in. long. The bed 
of the press is made of four I-beams of the same size, 
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4 ft. 6 in. long, and secured and braced to the vertical 
frame members by %-in. by 4in. braces. The outer 
end of the bed is supported by 54-in. pressed shapes un- 
der each of the four I-beams. 

Three cast-iron forms are provided. The stationary 
form against which the brake beam is placed is bolted 
to the frame members by 5-in. studs. The horizontal 
or movable form, as shown on the detail drawing, is 
operated by means of the two air cylinders on the bed 
of the frame. The top form is secured to the piston rods 
of the two vertical air cylinders. 

This press, which exerts force in two directions, can 
be used to straighten brake beams which have been 
twisted or bent into practically any shape. Bent brake 
beams are laid between the stationary and movable form 
on the four I-beams. Vertical bends and twists are 
straightened by means of the top form and cylinders. 


Furnishing Hot Water 
For Car Cleaners 


URING the winter months it is a very simple mat- 
ter to furnish hot water for the use of car clean- 
ers in the coach yards. These yards are equipped with 
steam-heat lines for heating the passenger cars and if 
water barrels equipped with heater coils are provided 
at various points throughout the yard it will save the 
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A %-in. steam coil inside the barrel keeps the water hot 
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car cleaner, especially those assigned to interior work, 
many steps. 

The water barrel shown in the illustration is placed 
near a yard steam line. A %-in. pipe from the steam 
line is coiled inside of the barrel and keeps the water 
hot for the cleaners’ requirements. 

Barrels which contained oxalic acid and other types 
of car-cleaning preparations can be used for this pur- 
pose and if kept painted and coopered do not present 
an unsightly appearance. 


Riveting Couplers to 
Yokes in Main Shops 


eee facilities are not usually available at 
the smaller rip tracks and points out on the line 
where it is necessary to apply couplers with riveted 
yokes. The result is that yokes are applied to the 
couplers with journal-box bolts, necessitating more 


These couplers have been riveted at the main shop 
and sent out for application 


permanent repairs at the next terminal through which 
the car moves, or a poor job of riveting is done. 

The illustration shows a supply of couplers which 
have had the coupler yokes securely riveted to the butt 
of the couplers at a central shop where a bulldozer was 
available for this work, and were shipped to an outly- 
ing point for use when needed. 


Couplers and defective yokes should be returned to 
the central shop and either re-riveted or scrapped after 
they are inspected by the blacksmith shop foreman. 


Firry-FoOUR NEW LOCOMOTIVES are to be built during the cur- 
rent year in the shops of the London & North Eastern (Great 
Britain). Included in this number will be five high-pressure 
express locomotives of the 4-6-2 type for main line traffic; 
six of the three-cylinder 4-6-0 “Sandringham” class; 10 heavy 
2-8-2 tank locomotives for mineral traffic in the Nottingham 
area, and two booster-equipped switching locomotives of the 
0-8-4 tank type for Whitemoor yard. 


SIGNALING PRACTICE IN GERMANY.—The German railways are 
to put a double passenger car, capable of a sustained speed 
of over 93 miles an hour, in service between Berlin and Ham- 
burg next summer. With the establishment of the summer 
schedule, the maximum speed of the non-stop trains on this 
run will be increased from 68% miles an hour to 74% miles 
an hour. Prospective passengers need not be apprehensive 
of such speed, however, since the railways, with true German 
thoroughness, are increasing the distance from the first cau- 
tionary signal to the stop signal from 700 to 1,200 meters. 
This is to give the brakes on the car time to act. At those 
speeds, they will need it. 
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Back Shop and Enginehouse 


Smokeless Steaming 
In the Enginehouse 


By R. J. Needham* 


N enginehouses where coal is used as fuel for loco- 
motives there has always been considerable destruc- 
tion due to corrosion which is caused by sulphur fumes 
and smoke along with steam emitted from the locomo- 
tive stacks. Sulphur gases, when combined with the 
steam of the exhaust, or of the locomotive blower, pro- 
duce a highly corrosive mixture. The destruction from 
these gases means considerable annual expense for 
maintenance and repairs, as well as discomfort to the 
workmen which no doubt, somewhat reduces their ef- 
ficiency. Complaint is often made by those living 
nearby, to the smoke and fumes emitted from the en- 
ginehouse jacks. 


Equipments using large ducts, exhaust fans, high 
chimneys and adjustable connections to the smoke stacks 
of the locomotive, of which many have been installed, 
are successful in preventing smoke from being emitted 
from the enginehouse in cases where the fumes are 
washed. But where such apparatus is not installed the 
smoke is carried high into the air by the chimneys, 


* Mr. Needham is mechanical and electrical engineer, Central Region, 
Canadian National, Toronto, Ont. 
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which spreads its effect so that it is generally not ob- 
jectional. However smoke and gases to some degree 
escape into the enginehouse when locomotives are being 
moved out onto the turntable prior to departure. There- 
fore the best method to effectively eliminate these de- 
structive and undesirable agencies is to discontinue the 
burning of coal in the enginehouse. 

Direct steaming was introduced a few years ago which 
eliminated the burning of coal in locomotives while in 
the enginehouse. This arrangement permits igniting the 
coal, which is placed on the grates in the house, after 
the locomotive is outside, at which time the coal, being 
well dried out, can be ignited with an oil torch without 
much smoke. 

Using a different method, but carrying out the same 
idea, a system for getting steam up has been recently 
installed in the Danforth enginehouse (Toronto, Ont.) 
of the Canadian National. Portable oil burners are 
used for bringing the steam pressure up, preparatory to 
the departure of the locomotives. The oil, which is of 
the heavier quality, about 14 deg. Baumé, is circulated 
from an oil-storage tank of 8,000 Imperial gal. (9,450 
U. S. gal.) capacity. This tank is located near the un- 
loading track and the oil is circulated through an in- 
sulated pipe around the enginehouse and back to the 
tank by means of an electrically-operated rotary pump 
at the rate of approximately 10 Imp. gal. (11.8 U. S. 
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Fig. 1—Assembly and details of the oil burner 


158 


April, 1932 


gal.) per minute. In the return line near the storage 
tank is an adjustable relief valve which is set to maintain 
a pressure of 90 Ib. The oil passes through a heater, 
after leaving the pump, which maintains the temperature 
at about 150 deg. F. A 2-in. air line is also constructed 
around the enginehouse to supply air for the atomizing 
of the oil at the burners. High-pressure air at from 90 
to 100 Ib. is employed. 

These two pipe lines are placed close to each other 
near the roof of the enginehouse. Connections are taken 
off at every second pit and brought down the building 
columns so that the Y-connections are within easy reach 
from the floor for anyone to make connections with the 
hose to the portable oil burners. Every second stall has 
been found sufficient to meet the needs for this par- 
ticular enginehouse. The burner is set in the fire-box 
door and the oil is ignited by a burning piece of waste 
saturated with kerosene. The oil ignites readily with 
just a slight puff of smoke. The control valves on the 
oil and air lines to the burner are then adjusted to a 
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Fig. 2—Layout of the Danforth enginehouse showing the 
location of the oil-storage tank and pipe connections 


iull smokeless flame. The burner is left resting in the 
fre door until steam pressure is up to about 150 Ib. 
The burner is then removed and the grates covered with 
coal. The engine is now ready to move out of the en- 
ginehouse under its own steam and the coal can be 
kindled outside by an oil torch. 

With water temperatures in the boiler of from 120 to 
130 deg. F., the 150-lb. pressure is reached in about 1% 
hours. No effort has been made to reduce the time of 
steaming up from a cold boiler as it is felt that the time 
usually allotted is desirable to give reasonably fast ex- 
pansion of the boiler plates. The coal distributed on the 
hot grates after steam is up Soon dries out so that it can 
be ignited with little smoke. As the blower is now avail- 
able, the locomotive is quickly prepared for departure. 
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A diagram of the piping installation is shown in Fig. 
2. The 8,000-gal. storage tank is located outside of the 
boiler room. It is buried in the ground beside another 
oil tank of 15,000 Imp. gal. (17,720 U. S. gal.) capacity 
which is the oil storage for the stationary boilers. Oil 
for either system may be drawn from either tank. The 
circulating pumps and oil heaters are located inside the 
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Fig. 3—Arrangement of valves and pipe drops 
in the enginehouse 


boiler room. The latter are supplied with steam from 
the stationary boilers when they are in operation. During 
the summer months, when the stationary boiler plant 
may be shut down, electric heaters or a lighter oil of 
2ravity, 24 to 28 deg. Baumé, will be used. This light 
vil can be burned satisfactorily without heating, al- 
though the cost is slightly higher. 

The burner is of simple construction as shown in 
Fig. 1 and was made in the enginehouse from scrap 
fittings and pipe. This burner has operated satisfac- 
torily and efficiently. The oil and air are mixed before 
being emitted from the burner. The hood around the 
burner, which is of '%-in. plate, soon becomes red hot 
at the outer edge and assists in ignition. It weighs about 
25 lb. and is easily handled and carried from one loco- 
motive to another together with the two short pieces of 
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the boiler room 
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hose required to connect it to couplings on the building 
columns. 

Some experimenting was done to obtain a burner that 
was not too heavy and at the same time would ignite 
readily from a handful of waste saturated in kerosene, 
and would burn with a large flame without smoke. All 
the burners tried operated satisfactorily as regards burn- 
ing the light grade of oil but the burner shown in Fig. 
1 gave the best results with the heavier oil and was much 
lighter in weight. This burner has two valves of a 
standard %4-in. pattern for adjustment, one valve on the 
oil line and the other on the air line. A much larger 
flame than is normally required can be obtained, pro- 
viding plenty of regulation for the different sizes of fire 
boxes, 

The openings at the end of the burner consist of two, 
;y-in., and two, %-in. holes. The burner is set in the 
fire door so that the two larger holes lie horizontal. 
This produces a flame which tends to an elliptical shape. 
The idea of this is to give a good volume of flame in the 
center of the fire box which will strike at approximately 
the upper portion of the front of the brick arch so that 
the volume of heat which moves downward toward the 
grate will not be too great and the grate, which is bare, 
will not become overheated. 

As no coal or other protection is required on the grate 
while the oil fire is being used, air is permitted to cir- 
culate freely through it, thereby greatly reducing the 
amount of drafting necessary for supplying the air for 
combustion. Thus the amount of steam or air required 
for the blower is greatly reduced. It is the intention to 
use air for the blowers in this enginehouse in place of 
steam. This will reduce the stationary-boiler plant to a 
heating plant only and it can be closed down during the 
summer months, 

Some experimenting has been done with the use of 
high-pressure air in place of steam for blowers. In 
using air it was found, of course, that the opening in 
the ordinary locomotive blower was far too large to be 
economically supplied with high-pressure air so other 
arrangements were tried. A 34-in. pipe ring 14 in. in 
diameter with seven '%-in. air jets, lowered into the 
locomotive stack for a depth of about 5 ft., gave satis- 
factory results with either coal or oil even for the larger 
power. When steaming with coal it was found that 
120 cu. ft. per min. was required to give good results. 
But with oil, 60 cu. ft. per min. was sufficient, due to the 
grates being bare. As 60 cu. ft. per min. was found to 
be required for atomizing the oil, the total amount of 
air required remained the same as for steaming with 
coal. With cheap electric power it is found that high- 
pressure air is generated economically for use with a 
blower of the type described. 

Fig. 3 shows the arrangement of valves at one of the 
building columns. There are three 14-in. globe valves 
equipped with extension drop stems so that they can be 
operated from the floor. The valve handles are located 
close to the Dart unions which are provided for the air 
and oil connections. A check valve is installed in the 
air line to prevent oil flowing into the air line if the 
pressure of the oil should rise accidentally above the 
air pressure. The middle globe valve is normally closed. 

The two hose lines from the burner are first connected 
to the air and oil lines. The valves in these lines are 
then opened thus permitting the air and oil to flow to 
the burner where it can be controlled. All adjustments 
to the flow of air and oil are made at the burner in the 
cab. After the steam pressure is up to about 150 Ib. the 
oil supply is shut off at the column and the middle valve 
opened, which allows air to pass through the oil pipe and 
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connections. This blows all the oil out of the line to 
the burner. The flame is extinguished when the oil is 
consumed, All valves are then closed, the burner is 
disconnected and moved to another locomotive. This 
sequence of operation of the valves prevents oil dripping 
from the connections on the column. 

The Danforth enginehouse consists of 29 stalls. Four 
burners are required, as it has been found that not 
more than four locomotives must be under oil fire at 
any one time. The oil pump however is capable of 
supplying more locomotives, thus providing for any in- 
crease in the future. 

Fig. 4 shows the arrangement of pumps, relief valve 
and tank connections. Two electric pumps are shown, 
but only one was installed because the oil piping is so 
arranged that the pumps used for the stationary boilers 
can be changed over to supply the locomotive steaming 
system in case of emergency. 

This apparatus has now been in daily operation for 
over six months and has given satisfactory service. The 
average amount of oil used per locomotive steamed up is 
somewhat less than 30 Imp. gal. (36 U. S. gal.). Of 
course they are not all brought up to pressure from a 
cold condition. In some instances the water is pumped 
into the boiler from the hot well after a washout at 
about 120 deg. F. which is the lowest starting tempera- 
ture, in other cases the water remaining in the boiler 
may be much hotter, and in some cases there may be a 
slight steam pressure even as high as 15 to 20 lb. All 
are brought up to a pressure of from 140 to 150 Ib. 
before any coal is put on the grate, so that the locomo- 
tives can be moved under their own steam some distance 
even before the coal must be ignited. 

It is interesting to observe the large amount of heat 
that is made available throughout the enginehouse by 
the circulation of such a small quantity of oil. An oil 
stream of 10 Imp. gal. per min. pumped by a 2 h.p. 
motor can supply approximately 107,400,000 B.t.u. per 
hour, the equivalent of about 3,000 boiler h.p. or a boiler 
plant of 1,500 h.p. at 200 per cent rating. Of course, 
this is a far larger plant than would be built for an 
enginehouse of the size at Danforth. But it is an indica- 
tion of the large amount of surplus heat available from 
this system. One of the advantages of the oil system is 
the high efficiency that can be maintained even with 
small units, which are represented by the several loco- 
motives as compared with burning oil in much larger 
units. Little expense is involved when there are no 
locomotives being steamed up, the cost consisting only 
of power to operate the small circulating pump motor, 
and the heat losses due to radiation from the insulated 
oil line. Automatic control of the air compressors which 
are required for other services than oil burning keeps 
this expense to a minimum. 

With the oil-steaming system, any of the many types 
of standard enginehouse smoke jack can be used. Smoke 
jacks are necessary with this system, but no alterations 
are required in any of the standard types. Jacks how- 
ever, permit the flues and tubes of locomotives to be 
blown at any stall, making it unnecessary to shift equip- 
ment to any special stalls for this operation. The loco- 
motive smoke stacks are kept covered to reduce the heat 
losses when there is no fire in the fire box. 


He Deserves A REFUND WITH INTEREST—A 50-cent piece, 
produced from his own pocket and quickly inserted and fastened 
in a broken air-brake pipe to blank the air line, was used by 
Charles M. Crowther, machinist in the Meadows shop in the 
New York zone of the Pennsylvania, to get Train A-6 on its 
way recently, after it had stalled on the Perth Amboy and 
Woodbridge branch. 
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Fixture for Holding 
Main-Rod Brasses 


HE fixture shown in the drawing is used in the 
shops of a large railroad for holding main-rod 
brasses on the bed of a crank shaper or planer when 
finishing the rod fits and flat surfaces. It is made of 
cast iron. A pair of these fixtures is required to hold 
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Fixture for holding main-rod brasses on the bed of a planer 


the two halves of a main-rod brass. One of the fixtures 
is made as shown with set screws and bosses. The other 
fixture is made to the opposite hand and without set 
screws and bosses. 

The fixtures are bolted to the bed of the machine with 
the clamp faces toward each other. The main-rod brass, 
with both halves together, is placed between the clamp 
faces of the two fixtures and secured by tightening the 
three set screws. 


Coupler 
Height Gage 


GAGE for measuring and stenciling the height 

of couplers on cars entering or leaving the pas- 

senger car shop or for locomotives leaving the engine 
house or back shops is shown in the illustration. 

The base is made from hardwood, reinforced with 


A combined gage and stencil for couplers 
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a light gage metal liner on the bottom, which prevents 
wear. A stop is attached to the bottom of the base 
which permits the gage to be placed in only one position 
on the rail, in order that the stencil will be centered 
perfectly on the outside face of the knuckle. 

The upright section is made from }-in. iron, per- 
forated to reduce weight, and a thin copper sheet is 
used as the stencil, the minimum and maximum coup- 
ler heights being used. 

It is optional as to the methods employed in stencil- 
ing the face of the knuckle, either white paint or 
powdered chalk can be used. However, the use of the 
powdered chalk will be found not only more economical 
but also will serve the purpose of indicating to the des- 
patching foreman that the coupler is within the limits of 
standard height when the car or locomotive leaves the 
shop and no cleaning is necessary when restenciling 
is desired. 


Thread-Cleaning Tap 
And Reseating Tool 


COMBINATION thread-cleaning tap and reseat- 
ing tool for 3%-in. Huron bushings, which gives 
very satisfactory results, is shown in the illustration. Re- 
ferring to the assembly drawing in the lower right cor- 
ner of the illustration, the tool comprises essentially a 
thread-cleaning tap which can be turned into the 3⁄4- 
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in. bushing, cleaning the threads as it goes and forming 
a rigid support for the subsequent refacing operation, 
which must be square with the axis of the tap. The 
refacing tool, itself, is provided with a squared end so 
that it can be turned by a wrench during the refacing 
operation, a hand-operated spindle, threaded into the 
cleaning tap, serving to hold the refacing or the reseat- 
ing tool against the bushing with the required pressure 
to give a light finishing cut. 

Details of the thread-cleaning tap, provided with four 
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square threads per inch, and a 1/2-in, squared end, are 
shown in the drawing. The hand-operated spindle, made 
of tool steel, is provided with a shoulder and washer 
to bear against the reseating tool. The part of the spin- 
dle which fits into the thread-cleaning tap is turned to 
34-in. diameter and provided on the end with 12 threads 
per inch. The reseating tool, itself, made of tool steel, 
hardened, is machined on the end with 18 cutting edges. 
This tool is hollowed out to a depth of 25%-in. and a 
diameter of 2 in. to form a smooth running fit over the 
guiding portion of the thread-cleaning tap. The end of 
the reseating tool is machined to a 134-in. square to 
provide for turning with a wrench. All parts of this 
tool are machined and finished all over. 


Link Slot 
Grinder 


SHOP-MADE link grinder with individual motor 

drive, developed at the Milwaukee shops of the 
Chicago, Milwaukee, St. Paul & Pacific, is shown in the 
illustration. It consists of a well-ribbed, cast-iron knee 
firmly bolted to a substantial cast-iron base plate and 
arranged to carry a ball-bearing grinding-wheel spindle, 
vertical adjustments of the latter being possible by 
means of a hand feed screw. The spindle is driven by 
a Dayton double cog-belt drive, with a 3-in. pulley on the 
spindle and a 634-in. pulley on the electric-motor arma- 
ture shaft. 

As originally designed, the power for this machine 
was taken from a line shaft with pulleys proportioned 
to give a spindle speed of 6,200 r.pm. This speed 
proved to be inadequate, however, and it was found to 
be practically impossible to get a satisfactory belt life 
with a long belt traveling at such relatively high speeds. 
With the short double cog-belt drive, and pulleys of the 
size indicated, the grinding-wheel speed has been in- 
creased to 7,300 r.p.m. and a life of practically two years 
is secured with one pair of belts. In the interests of 
safety, the double cog-belt drive is protected with a 
sheet-metal guard, as illustrated. 


Shop-made locomotive-link grinder developed at the Mil- 
waukee shops of the C. M. St. P. & P. 
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In this link grinding machine, the valve motion link 
is clamped in a carrier supported on four small grooved 
rollers, which, in turn, travel on two V-rail frames, 
pivoted at the center and capable of micrometer adjust- 
ment up and down at each end to give the required 
radius. Obviously, the nearer the rail frames are ad- 
justed to a straight line, the longer will be the radius 
of the arc ground as the link is oscillated forward and 
back along the rails. 

The carrier, oscillated by hand, is also capable of 
manual adjustment longitudinally of the spindle in order 
to position the grinding wheel properly in the link slot. 
With due care to keep the spindle ball bearings properly 
adjusted and the grinding wheel true, a smooth, accurate 
job of grinding the link can be secured. The time will 
vary from one to two hours, depending upon the size 
and condition of the link. An exhaust hood with a 
flexible pipe connection to a rotary fan underneath the 
machine is provided to remove abrasive dust and par- 
ticles as the grinding operation progresses. The ma- 
chine is fully provided with electric starting switches 
and fuses. 


Device For 
Fitting Binders 


HE device shown in the photograph is used for 
fitting binders to the frames of locomotives under- 
going extensive repairs. 
It consists of a piece of one-inch round wrought iron 
formed in the manner shown to conform to the size 
of the binder and is provided with an open loop at the 


A device which simplifies the job of fitting binders 


top of sufficient clearance to permit the application of 
a l-in. by l-in. steel bar tapering off to l-in. by 34-in. 
at the extreme end. The bar is six feet in length. 
Eighteen inches from the leverage end of the bar two 
metal blocks are welded, sufficient space being left be- 
tween them to permit the link of a %-in. chain, to rest 
on the body of the bar when the binder is being raised 
into position. The opposite end of the chain can be 
attached to the running board, air-pump brackets or 
any other part of the engine which protrudes sufficiently 
io serve the purpose. 


April, 1932 


This device eliminates the necessity of using more 
than two men to perform this work and lessens the 
liability of injuries to the workmen who are compelled 
to perform this task by other methods. 


Rack for Drawing 
Boards and T-Squares 


HOWN in the drawing is a rack for drawing 
boards and T-squares which is staridard design 

for the apprentice classrooms on an eastern railroad. It 
is 21 in. by 5 ft. 2 in. and stands 4 ft. 93 in. from the 
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Standard rack for drawing boards and T-squares designed 
for use in apprentice class rooms 


floor. Spaces are provided for 24 drawing boards and 
T-squares. The shelves are of 7-in. material and are 
spaced 3 in. apart. The rack is varnished and the fig- 
ures are stencilled in white. It is made of yellow pine 
and nailed together. 


Reseating 

Tool 
CONVENIENT and efficient tool for reseating 45- 
deg. joint seats from 6 in. to 12% in. in diameter 


is shown in the illustration. This tool is also being 
made in a smaller size for 334-in. to 10-in. seats. 
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Reseating tool for machining or refinishing 45-deg. joint seats 
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The main part of the tool comprises a blade holder 
made of soft steel, slotted to receive five hardened high- 
speed tool-steel blades, and drilled to reduce the weight. 
The blade holder is keyed on a 1%-in. spindle, ma- 
chined at one end to a No. 5 Morse taper and threaded 
at the other to receive a l-in., 12-thread nut and washer 
to keep the blade holder in place. The cutter blades 
are machined with left-hand spirals, right-hand cut teeth, 
being adjustable in the blade-holder slots by 54-in. cap 
screws, capable of adjustment in slotted holes in the 
blade holder. One indicator mark on each blade oppo- 
site the center of the cap screw is provided for compari- 
son, with graduations on the blade holder to permit giv- 
ing all blades the same adjustment required for refacing 
a 45-deg. seat of any particular size. All parts of this 
tool are machined and finished all over. 


Trailer-Truck-Pedestal 
Guide Liners 


PEDESTAL, guide liner for trailer trucks that 

can be renewed whenever necessary without 

necessitating the removal of the journal box is shown 
in the illustration. 

When these liners are spot welded in position it is 

frequently necessary to remove the trailer wheels and 


A pedestal liner that can be removed without disturbing 
the journal box 


journal boxes to replace the liners. However if these 
liners are secured in place by a single bolt they can be 


removed and reapplied by merely removing the bottom - 


pedestal strap and the two bolts in the liners and an 
oversized liner can be inserted in very little time. 
While the liners which have formerly been applied 
with spot welds may be of sufficient width to permit 
their application with bolts in the manner shown they 
should be formed with ample material to extend over 
the outside face of the pedestal guide to prevent any 
movement of the liner after it has been applied. 


New C. & O. TRAIN, THE “GEORGE WASHINGTON”—On April 
24 the Chesapeake & Ohio will put into service the first air- 
cooled sleeping-car train, to be known as the “George Wash- 
ington,” to be run between Washington, Cincinnati and Louis- 
ville. The train will be operated on a new and faster schedule 
so arranged as to connect at both ends of its route with the 
best trains of other railroads. 
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NEW DEVICES 


Coneentration 
Hydrometer 


With a view to affording an accurate 
determination of locomotive boiler- 
water concentration and thus prevent- 
ing excessive blow-downs and attendant 
unnecessary heat loss, the Dearborn 
Chemical Company, 310 S. Michigan 
avenue, Chicago, has recently developed 
and placed on the market a concentra- 
tion hydrometer which is notable for 


Hydrometer for determining the concen- 
tration of boiler water 
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compact design and the provision for all 
observations, temperature corrections 
and tabular references in a single in- 
strument. Equipment previously em- 
ployed for determining  boiler-water 
concentration consisted of several units, 
the use of which required reference to 
charts and involved several operations 
which were not practicable to carry on 
while the locomotive was in motion. 

The new Dearborn concentration hy- 
drometer, contains an in-built hydrome- 
ter, a thermometer and a conversion 
table, from which the grains of concen- 
tration per U. S. gallon are read. In 
assembling, the float with graduated 
stem is inserted in the glass tube and a 
rubber plug and bulb applied. The ther- 
mometer and scale are held in place as 
shown beside the hydrometer tube. 

In operation, boiler-water samples are 
taken from the water column or from 
the blow-off connection, in the former 
case the column being blown down at 
least twice before collecting the sample. 
To obtain a strictly representative 
sample the water should be drawn off 
through a condenser coil to prevent 
flashing. The water is permitted to cool 
to a temperature of 60 to 120 deg. F., 
then being drawn into the instrument 
and expelled two or three times to 
make sure that the glass temperature is 
the same as the temperature of the 
water. With the hydrometer floating 
freely, the float scale is read as soon as 
it comes to rest. A correction, corre- 
sponding to the temperature, indicated 
on the scale of the thermometer, is sub- 
tracted from the float reading and the 
resultant figure referred to the table 
built into the instrument which gives 
the corresponding concentration. 

In testing samples containing from 
600 to 1,100 grains per gallon, the temp- 
erature of the water should be 80 to 120 
deg. F. in order to float the hydrometer 
within the limits of the float scale. The 
concentration range indicated by this 
hydrometer is from zero to 1,100 grains 
per U. S. gallon. 


Landmaco Pipe 
Threading Machine 


The Landis Machine Company, Inc., 
Waynesboro, Pa., has placed on the mar- 
ket a new machine known as the 1%-in. 
Landmaco pipe and nipple threading ma- 
chine. This machine is made in single 
and double-head models and is equipped 
with either externally or internally 
tripped Lanco pipe and nipple threading 
heads. Its range is % in. to 1% in. with 
the externally tripped head and % in. to 
1% in. with the internally tripped type. 

A single pulley drive with a friction- 
clutch control delivers the power to the 
machine. The clutch is mounted on the 
outer end of the drive shaft where it is 
accessible for the ordinary maintenance 
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adjustments. The machine can be mo- 
torized at any time by mounting a suitable 
motor in the motor compartment in the 
bed and connecting it to the drive shaft 
with a silent chain. 

The gear box is of the selective type 
with eight ‘speeds. It is built into the 
headstock and is fitted throughout with 
anti-friction bearings. The gears are 
made of hardened and burnished chrome 
nickel steel and are mounted on heat 
treated alloy steel shafts. The bearings 
and all gears are lubricated by a flood 
system of lubrication. 

The spindle is driven by spiral bevel 
gears. The bearings at the die head end 
are oversize, pre-loaded, anti-friction bear- 
ings. This type of bearing provides a 
permanent thrust load and thereby elim- 
inates the end play which would other- 
wise develop. 

The die head is located close to the 
front spindle bearing to reduce the over- 
hang to a minimum. It may be opened 
and closed either automatically or by 
hand. The automatic opening mechanism 
operates through a trip rod and yoke with 


The Landmaco nipple threading ma- 
chine is built in both single and 
double-head models 


the externally tripped die head and 
through the reaming attachment with the 
internally tripped type. 

The carriage is gibbed to the bed and is 
operated by a lever which can be located 
on either the right or left hand side of 
the carriage. The guides are protected 
by guards and wipers. The guards are 
attached to the front of the carriage and 
pass under the headstock. The wipers are 
located at the rear end of the carriage 
and are adjustable for wear. The guides 
are lubricated by felt pads inserted in the 
base of the carriage and fed from a cen- 
tral reservoir. 

The vise has both horizontal sidewise 
and vertical adjustments, which make pos- 
sible an extremely accurate alinement be- 
tween the die head and the work. The 
heavy rim of the vise hand wheel acts as 
a fly wheel and reduces the effort re- 
quired to grip the work. The vise jaws 

(Continued on next left-hand page) 
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Win ARE YOU DOING 
TO PREVENT ROD FAILURES ? 


Not all rod failures are due to defects that can be detected by inspection. Perhaps the most 
frequent cause of failure is lack of resistance to fatigue—the eventual surrender of a carbon 
_ steel forging to the severe stresses to which it is subjected. « Guard against forging fail- 
ures by adopting an alloy forging steel of required strength, toughness and resistance 
to fatigue. « There is an Agathon Alloy Steel particularly suited for this purpose which 
is stronger and tougher than carbon steel. It resists fatigue exceptionally well. « Replace 
those inadequate carbon steel forgings with parts of Agathon Alloy 
Steel and you are safe-guarded against costly forging failures. 


Toncan Iron Boiler Tubes, Pipe, Culverts, Rivets, 
Plates, Staybolts, Tender Plates and Firebox 
Sheets « |Sheets and Strip for special railroad 
purposes » Agathon Alloy Steels for Locomotive 
Parts « Agathon Engine Bolt Steel - Nitralloy 
Agathon Iron for Pinsand Bushings e Agathon 


Staybolt Iron. Climax Steel Staybolts e Upson 
Bolts and Nuts • Track Material, Maney 
Guard Rail Assemblies * Enduro Stainless 
Steel for dining car equipment, for refrig- 
eration cars and for firebox sheets 
Agathon Nickel Forging Steel (20-27 Carbon) 


REPUBLIC STEEL CORPORATION 
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are driven by full bronze vise-screw nuts 
which are renewable. 

The pump is of the low pressure gear 
type. It is built into the bed and can be 
removed for inspection without discon- 
necting any piping. The pump is driven 
from the constant speed shaft in the gear 
box and will reverse automatically when 
the machine is reversed. 

The bed is made of semi-steel and is 
cast in one piece. It is reinforced by an 
inner wall and forms a rigid support for 
the carriage and headstock. Large drains 
below the guides and also at the base of 
the bed return the cutting coolant over- 
flow to the reservoir. 


Automatic Welding 
Head for Shielded Are 


A wire-feeding head which allows auto- 
matic arc welding with the shielded arc 
process has been introduced by The Lin- 
coln Electric Company, Cleveland, Ohio. 
The result claimed for this head is high- 
speed operation on either butt, fillet or 
building-up welding, the deposited metal 
having physical characteristics equal to or 
better than mild steel. 

The shielded arc technique is secured 
through the use of the Electronic Tor- 
nado welding head and a fibrous autogen- 
izer which is fed into the arc flame. This 
autogenizer burns and forms a gas ex- 
cluding the oxygen and nitrogen of the 
atmosphere while the metal is molten. 
The welding head utilizes a carbon arc 
around which is superimposed a magnetic 
field which directs the arc stream on the 
line of fusion. Full automatic control of 


Shielded arc wire-feeding automatic arc 
welder 


the arc is obtained, thus maintaining the 
head of the arc constant. Means are al- 
so provided for varying the speed of the 
travel of the head through a wide range. 

Continuous filler metal is obtained from 
a reel mounted on the head and fed into 
the arc just in front of the arc travel. 
Means are provided for varying the rate 
at which the filler metal is fed into the 
arc so that the amount of metal deposited 
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can be varied to meet the conditions de- 
manded by the speed of the head and the 
type of weld being made. Since the rate 
at which the filler can be fed is varied 
independently of the speed of the head 
travel, only one size of filler metal is 
necessary for any type of work within the 
range of the machine. 

The filler metal is usually in strip form 
which insures greater accuracy in feed- 
ing the metal in the arc. 

The only factors determining the most 
desirable size ard form of the filler metal 
are ease of handling, compactness of the 
coils and minimum disturbance of the arc. 
In view of these factors filler strip 3/16 
in. wide and 1/16 in. thick has been 
adopted as standard and is furnished in 
70-lb. coils 12 in. inside diameter and 
about 18 in. outside diameter, and 3% in. 
traverse. These coils are securely tied 
and treated to prevent corrosion during 
storage. When being used the coil of 
filler is mounted on a steel reel with de- 
tachable head furnished with each auto- 
matic. 

It is claimed that the use of this auto- 
matic device brings several important im- 
provements to welding: ` (1) The filler 
metal carries no current and its size is 
independent of the current used for weld- 
ing. One size of strip can be used for 
any current from 75 to 500 amp.; (2) as 
the filler does not carry current, spatter 
and waste is largely eliminated; (3) the 
filler strip does not pass through the arc 
as in metallic welding, but beneath it and 
is therefore not subject to the extremely 
high temperature of the arc stream; (4) 
it makes possible a practical method of 
shielded arc welding where it is desirable 
or necessary to add filler metal. 

Since the welds are made in a shielded 
arc, the physical characteristics are sim- 
ilar to those obtained by other shielded 
arc methods. It is claimed a tensile 
strength ranging from 65,000 to 80,000 
lb. per sq. in. is obtained, with 20 per 
cent or more elongation in two inches. 


Jaton Weatherproofed 
Fabric 


A new waterproof fabric, known as 
Jaton Fabric, is being introduced by the 
Wood Conversion Company, 360 N. 
Michigan avenue, Chicago, for car-roof 
covering, locomotive-cab curtains, tarpau- 
lin covers for mail sacks, and many sim- 
ilar purposes. 

The original cotton-duck material is 
thoroughly dried and scientifically pre- 
pared before application of the Jaton 
treatment, consisting of thorough impreg- 
nation with a vegetable-compound mate- 
rial which is said to increase the original 
strength of the cloth fully 20 per cent. 
The treatment tends to make the fabric 
mildew-proof, also oil-proof, since the 
material is not soluble in crude oil, gaso- 
line or any of the ordinary solvents used 
for waterproofing. The new fabric is un- 
affected by extremes of hot or cold wea- 
ther, having demonstrated its ability to 
remain flexible and waterproof under 
varying climatic conditions and tempera- 
tures from 120 deg. F. to 212 deg F. The 
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fabric is, of course, wind-proof, and is 
not affected by smoke or gases. Since 
the waterproofing material does not rub 
off, nor the colors run, Jaton fabric makes 
a desirable covering where cleanliness is 
essential. By means of a further exclusive 
process, the fabric, when required, is 
made fire-resisting as well as waterproof. 

Jaton fabric is available in stock widths 
of 36 in., 42 in., 48 in., and 50 in. Style 
No. 19 weighs 19 ounces per sq. yd. be- 
fore treatment and 22. ounces after; 
Style No. 15, 15 ounces before, 18 ounces 
after; Style No. 12, 12 ounces before, 
15% ounces after. Special widths, 
weights and colors can, however, be sup- 
plied. 


B. & S. Vertical-Spindle 
Milling Machine 


Brown & Sharpe Mfg. Co., Providence, 
R. I., has announced the addition of the 
No. 1 Standard vertical-spindle milling 
machine (motor-driven) to its line of 
Standard machines. 

The new machine provides a fast, sen- 


Brown & Sharpe No. 1 standard verti- 
cal spindle milling machine 


sitive unit for end mills and shell end 
mills, through spindle speeds ranging from 
150 to 1800 r. p. m. in either direction. 
The high speed series gives correct speeds 
when using small end mills from %-in. 
to 3 in. diameter of the new cutting al- 
loys as well as high-speed steel. The 
back gear range to 450 r. p. m., giving à 
smooth powerful drive when using large 
cutters. 

The machine is provided with a new 
type of motorization, an individual mo- 
tor being used to drive the spindle with a 
second motor furnishing power for table 
and spindle feeds. Both motors are con- 
trolled from a single push-button station 
readily accessible from front and rear op- 
erating positions. All electrical controls 

(Continued on next left-hand page) 
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© BSOLETE LOCOMOTIVES 
ARE CRUEL 


TO THE OPERATING RATIO 


Working a horse beyond its prime 


brings a charge of “cruelty to animals”. « Working a 20-year 


old locomotive today is cruelty to the operating ratio. « Your 


best locomotives now handle your reduced traffic. As business 


builds up again more locomotives will be needed. « Don't 


drag your old locomotives off the scrap pile and expect to main- 


tain your present costs per ton mile. « New Super-Power 


locomotives are needed to keep transportation expense at a 


minimum. 


LIMA LOCOMOTIVE WORKS, incorporated LIMA, OHIO 


and wiring are completely enclosed. 

All cutting movements of both table 
and spindle can be controlled from either 
front or rear operating position. Feed 
changes of table and spindle and speed 
changes can be similarly made. Practi- 
cally all of the features in the regular 
Standard line are included in the new ma- 
chine; namely, dual operating control 
(changing as well as engagement of 
speeds and feeds from front or rear op- 
erating positions), power fast travel for 
the table in all directions (automatically 
disengaged when not in use), anti-fric- 
tion bearings in all main mechanisms in- 
cluding spindle drive, automatic lubrica- 
tion, unit type coolant pump, and con- 
venient hand adjustments of table, sad- 
dle and spindle. 

Power feed is provided for the spindle 
head, which can be readily disengaged 
when not in use. In addition, an unusual- 
ly fast hand adjustment of 2 1/10 in. per 
revolution of the handwheel is available, 
so that less than two turns of the hand- 
wheel will move the head the entire length 
of its travel. As the head is counter- 
weighted, this adjustment is easily made. 

The longitudinal hand control is pro- 
vided with a newly designed safety hand- 
wheel, automatically disengaged when not 
in use. The handcrank gives the ad- 
vantage of long leverage, or the hand- 
wheel can be “rimmed” when it is de- 
sired to make delicate adjustments. 


Spray Heads for 
Enamel Finishing 


Two new spray heads for DeVilbiss 
spray guns have recently been announced 
by The DeVilbiss Company, Toledo, Ohio. 
These spray heads were designed especi- 
ally for use with the new synthetic lac- 
quers, enamels and similar finishing ma- 
terials. One is for use with suction ma- 
terial feed, the other for use with pres- 
sure feed. Either head operates with the 


A new spray head on this DeVilbiss gun 
equips it for handling the synthetic 
enamels and lacquers 


DeVilbiss type AV spray gun. These 
spray heads make it unnecessary for 
users of DeVilbiss spray guns to buy a 
complete gun to handle the new synthetic 
enamels. The suction-feed spray head can 
be used with ordinary lacquers as well as 
with the new synthetic materials. The 
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pressure feed spray head is not suitable 
for use with ordinary lacquers or similar 
light materials but is designed solely for 
the new synthetic enamels. 


Post Type 
Radial-Drill Stand 


The Hisey-Wolf Machine Company, 
Cincinnati, Ohio, has recently placed on 
the market a post type radial-drill stand 
with a sensitive rack-and-pinion feed ad- 
justment which permits the use of any 
type of Hisey-Wolf portable electric drill 
up to and including 7-in. capacity as a 
fixed unit. 

The feed is operated through a rack 
and pinion the same as on the ordinary 
drill press, thereby permitting a positive 
and sensitive control. The brackets which 
hold the motor are so designed that the 
portable drill may be attached without re- 


Post type radial-drill stand for use with 
portable drills 


moving any part of the machine. 

The vertical adjustment, without reset- 
ting, is 714 in. through the rack and pin- 
ion and the vertical adjustment up and 
down the main column is 19 in., making 
possible a total vertical adjustment of 
26% in. The full arm length will swing 
through a circle of 240 deg. and the maxi- 
mum arm reach from the column to the 
drill spindle is 13 in. 


Dudley 
Combination Locks 


The Dudley Lock Corporation, 26 North 
Franklin street, Chicago, has developed 
two new combination locks known as the 
Rotodial and Rotopoint that are of inter- 
est to the railroad field. These locks have 
no key but operate by combination—three 
numbers. Not only are they self-locking 
but it is not necessary to spin the dial or 
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knob in order to hide the last number of 
the combination. . The shackle is pushed 
in and the rest is automatic. The lock 
protects personal belongings in- lockers at 
terminals and enginehouses, guards tools 
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A three-number com- 
bination lock 


in tool houses and chests, supplies in com- 
missaries and various other places where 
absolute protection is needed beyond what 
keys can give. Besides, they eliminate the 
necessity of carrying and remembering 
keys, the danger of losing them or hav- 
ing them stolen, the necessity of replac- 
ing them or of maintaining keyboards. 


Garlock Guardian 
Expansion Gasket 


The Garlock Packing Company, Pal- 
myra, N. Y., has recently developed a type 
of gasket known as the Guardian gasket 
to meet requirements demanding safety 
against any pressure or temperature ; re- 
sistance to gases and liquids; tight joints 
under changing temperatures and con- 
tinued resiliency in service. Patents are 
pending on this new product. 

This gasket is designed for service on 
boilers, pipe lines or other equipment sub- 
ject to frequent or rapid temperature 
changes or on jobs where vibration is 


The Guardian Gasket acts as an expan- 
sion joint 


encountered. The construction of the 
gasket is such that it serves in the capac- 
ity of an expansion joint, adjusting itself, 
without leakage, to the expansion and 
contraction of the joint. The tightening 
of the gasket in the joint is said not to 
destroy the compression and rebound qual- 
ities which it possesses. 
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Among the 


Clubs and Associations 


NortHwest Car MEN'S ASSOCIATION.— 
Transportation Problems will be discussed 
by Edward F. Flynn at the meeting of 
the Northwest Car Men’s Association at 
8 p.m. on April 18 at the Minnesota 
Transter Y.M.C.A. Gymnasium, St. Paul, 
Minn, 


New York Rairroap Cius.—On April 
15 at 8 p.m., in the auditorium of the 
Engineering Societies building, 29 West 
Thirty-Ninth street, New York, C. A. 
Gill, chief consulting engineer of the gov- 
ernment operated railroad system of the 
Union of Socialist Soviet Republics, will 
relate some of his interesting experiences 
in Russia. 


Car ForeMEN’s ASSOCIATION OF OMAHA, 
Council Biurrs & South Omaha Inter- 
change.—“Coaching the Interchange In- 
spector” is the subject for discussion by 
H. E. Moran, general car foreman, Chi- 
cago Great Western, at the mecting of 
the Car Foremen’s Association of Oma- 
ha which will be held at Omaha, Nebr., on 
April 14 at 2 p.m. Defect cards, Rule 4, 
will also be discussed. 


EASTERN Car FOREMEN’S ASSOCIATION.— 
B. E. Miller, master painter of the Dela- 
ware, Lackawanna & Western at Hoboken, 
N. J., will present a paper on “The Steel 
Passenger Car—How Shall It Be Paint- 
ed?” at the meeting of the Eastern Car 
Foremen’s Association which will be held 
on April 22 at 8 p.m. at the Engineering 
Societies building, 29 West Thirty-Ninth 
street, New York. 


New ENGLAND Rartroap Cius.—C. E. 


Barba, mechanical engineer, Boston & 
Maine, will present “A Treatise on Loco- 
motive Front Ends” at the April 12 meet- 
ing of the New England Railroad Club 
which will be held at 6:30 p.m. at the 
Copley-Plaza Hotel, Boston, Mass. The 
annual banquet and entertainment of the 
club will take place at the Copley-Plaza 
Hotel on Tuesday, May 10. 


CENTRAL Rartway Cius or BUFFALO.— 
“Refrigeration Experience in Perishable 
Transportation” is the subject of a paper 
to be presented by F. S. Welsh, vice- 
president and general manager, Mer- 
chants Despatch, Inc., before the Central 
Railway Club of Buffalo on April 14 at 
8 p.m. at the Hotel Statler, Buffalo, N. Y. 
There will be a program of entertainment 
and also a moving picture showing the 
progressive construction of the most mod- 
ern refrigerator car. 


Paciric Ratbway Cius.—‘The Classi- 
fication and Preparation of Cars” will be 
discussed by J. P. Quigley, superintendent 
of transportation, Western Pacific, and 
O. L. Wright, general foreman car de- 
partment, Atchison, Topeka & Santa Fe, 
at the meeting of the Pacific Railway 
Club which will be held at 7:30 p.m. on 
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April 14 at the Hotel Oakland, Oakland, 
Cal. f At the fifteenth annual meeting of 
the Pacific Railway Club which was held 
on March 10 in the Concert Room of the 
Palace Hotel, San Francisco, Cal., the 
following officers were elected to serve 
during the coming year: President, Lacy 
L. Galbraith, conductor, Atchison, Topeka 
& Santa Fe; first vice-president, D. C. 
Wilkins, commercial agent, Western Pa- 
cific; second vice-president, W. R. Parker, 
road foreman of engines, Southern Pa- 
cific; treasurer, A. J. Lundberg, presi- 
dent, Key Terminal Railway, Ltd., and 
secretary, William S. Wollner. Mr. 
Wollner has been the executive secretary 
of the club since its organization in 1917. 
He is director of Public Relations of the 
Southern Pacific Golden Gate Ferries and 
general safety and welfare agent of the 
Northwestern Pacific. 


Club Papers 


The Pennsylvania Electrification 


New York Railroad Club—Meeting 
held Friday evening, March 18, at the 
Engineering Societies building, 29 West 
Thirty-Ninth street, New York. Subject, 
Electrification of the Pennsylvania Rail- 
road, by J. V. B. Duer, electrical engineer, 
Pennsylvania. {The March meeting of 
the New York Railroad Club was Elec- 
trical Night under the auspices of the 
Westinghouse Electric & Manufacturing 
Company. The principal paper was that 
by Mr. Duer, in which he described the 
scope of the electrification program of the 
Pennsylvania between New York and 
Washington, D. C., with statistical in- 
formation showing the tremendous vol- 
ume of trafic which will be moved by 
electric power when the project is com- 
pleted. {When the 230 miles of line, 
comprising stretches of two, four and 
six tracks, which serve the cities of New 
York, Philadelphia, Baltimore, Washing- 
ton, and a number of other important 
cities and towns, is completed, Mr. Duer 
said that there would be a daily electrified 
train movement in normal times of 60 
freight trains and 830 passenger trains, 
of which 492 would be multiple-unit 
trains. This movement, he said, would 
represent a total freight trailing gross 
ton mileage of 10,030,000,000, a passenger- 
car mileage of 133,575,000 and an electric- 
locomotive mileage of 17,787,000. In ad- 
dition to this movement he pointed out 
that over some portions of the electrified 
zone there will be a daily movement of 
130 interdivisional freight trains, which 
movement will be electrified as the pro- 
gram is extended westward. Yard freight 
switching and pick-up movements to non- 
clectrified territories and sidings will not 
at the present time be electrified. ‘In 
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addition to 111 to 118 new passenger 
electric locomotives,” said Mr. Duer, “71 
to 88 new freight electric locomotives, 14 
to 65 new switcher locomotives, and 86 to 
114 new multiple-unit passenger cars must 
be provided and the necessary power sup- 
ply secured. Thirty-six existing locomo- 
tives will be altered for use in this serv- 
ice.” Mr. Duer set forth a number of 
the important decisions which had to be 
made before proceeding with the develop- 
ment of the project and briefly described 
the principal characteristics of the loco- 
motives which have been developed for 
the various classes of service. 


Operating Savings from Steel 
Castings 

New England Railroad Club.—Meeting 
held Tuesday evening, March 8, Copley- 
Plaza Hotel, Boston, Mass. Subject, 
“Operating Savings from Steel Castings,” 
by William M. Sheehan, manager, eastern 
district sales, General Steel Castings Cor- 
poration, Eddystone, Pa. §Mr. Sheehan 
described the development of a wide 
variety of uses for integral structures of 
cast steel in the construction of railway 
rolling stock, in addition to the well estab- 
lished water bottom tender frames, loco- 
motive bed castings, and engine and 
tender trucks. Among these are the anti- 
telescoping cast-steel passenger-car end 
construction, modified cast-steel end frame 
for end-door express cars, and cast steel 
underframes for freight cars. {It can 
be definitely stated,” he said, “that the 
cast steel underframe can be made just 
as light as service requirements will per- 
mit, for the steel foundry art has pro- 
gressed to a point where large castings 
of relatively thin sections are common. 
The improvements which have been made 
in manufacturing practices promise that 
the integral underframe with the ad- 
vantages of quantity production can be 
supplied at a price that will justify its 
use. Its merits are numerous and readily 
apparent to everyone responsible for 
freight-car maintenance. f[‘Its unitary 
form permits the embodiment of the sills, 
bolsters, crossties, draft housings, striking 
plates, center plates, brake attachments 
and other fixed appurtenances. Loose 
rivets, always a source of high upkeep ex- 
pense and forerunners of disintegration, 
are eliminated. The protective siliceous 
skin will prevent corrosive deterioration 
as it has proved its ability to do on cast- 
steel tender frames.” §{Mr. Sheehan re- 
ferred to the splendid account of them- 
selves which 300 integral underframes in 
Santa Fe sulphur cars have given during 
several years of service and said that a 
number of 50-ton gondola cars have been 
built with cast-steel foundations for coal- 
carrying roads during the middle of 1931. 

(Turn to second left-hand page) 
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FRANKLIN TYPE ‘E's 


A unique design providing: 
1. Maximum holding power with 


2. Provision for lubrication as 


well as 


3. Automatic indication of piston 


packing cup condition, thus 


4 Avoiding disassembly of the 
gear to check the packing. 


DESIGN DETAILS 


A balanced slide valve is used. Every air man is 
familiar with this type and understands the little 
maintenance required. ; 
Crossheads and guides are eliminated, thus reduc- 
ing weight, number of parts for stock, and over-all 
maintenance. 
The piston trunk and front head are proportioned 
to care for all side and vertical stresses at low unit | 
bearing pressures. The self-adjusting piston rod pack- 
ing requires no attention between shoppings. 
The seal between the Rocker Arm and the Valve 
Chest is accomplished by a metallic joint. This is an 


advantage over soft packing. 


FRANKLIN RAILWAY SUPPLY) 
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POWER REVERSE GEAR 


èe accurate control; quick response 
e low maintenance 
e proved performance 
Proved by performance on thousands of locomo- 
tives, the Franklin Type “E” Power Reverse Gear gives 


accurate cut-off control at low cost. 
Quick-acting, with a minimum of physical labor, the 


Franklin Type “E” Power Reverse Gear makes it easy 
to obtain and keep the desired cut-off. 

A small number of wearing parts and unique features 
of design keep maintenance at a minimum, resulting 
in a low yearly cost for this gear. Due to the absence 
of cross-head, the gear is also lighter in weight. 


For economy and satisfactory performance 


al “hd 


specify Franklin Type Power Reverse Gear. 


0 M Ẹ A N Y, IN Ce, NEW YORK, CHICAGO, MONTREAL 


fin concluding his paper, Mr. Sheehan 
called attention to the increasing age of 
the locomotives owned by American rail- 
roads. “A prominent economic writer in 
Barrons,” he said, “several months ago 
referred to the railroads as a moribund 
industry. Such a harsh criticism might 
have been based on the gradual drying up 
of equipment replacement during the past 
25 years. In 1907 the locomotives less 
than 10 years old comprised 61 per cent 
of the total number in service. In 1914 
this had dropped to 50 per cent; in 1921, 
to 26 per cent; in 1928, to 22 per cent; in 
1930, to 18.3 per cent, and if we project 
the replacement into the future at the 
rate of the past five years, we will have 
in 1935 only 13 per cent of our locomo- 
tives less than 10 years old. Such a 
course, if allowed to continue, is certainly 
suicidal, for no industry can survive which 
permits such an obsolescence rate. It is 
vitally necessary that this trend be re- 
versed and that the railroads, by a pro- 
gressive and rapid modernization of roll- 
ing stock, prove this moribund prediction 
to be unjustified.” 


Testing Materials 


American Society for Testing Materials. 
—Meeting held at the Hotel Cleveland, 
Cleveland, Ohio, March 7 to 11, 1932, in- 
clusive. [Twenty main committees of the 
society took part, but with the many sec- 
tion and sub-committee meetings neces- 
sary, the number of meetings held during 
the five days was upwards of 100. Several 
of the committees offered new standards 
and there were several revisions of ex- 
isting ones suggested and acted upon. 
{The Cleveland Regional meeting was 
the third held by the Society in conjunc- 
tion with the group meetings of commit- 
tees. This comprised a symposium on 
rubber given in two sessions, followed by 
a dinner of A.S.T.M. members and 
guests. The symposium program, spon- 
sored by the A.S.T.M., Committee D-11 
on Rubber Products, comprised 12 papers, 
of which seven were on the Properties of 
Rubber as an Engineering Material. {The 
activities of Committee A-5 on Cor- 
rosion of Iron and Steel are in the 
line of investigations and tests to enable 
the best selection or evaluation of vari- 
ous qualities or types of iron and steel for 
service where corrosion is a factor and 
in the setting up of standards for ma- 
terials or for metallic coatings to ade- 
quately meet the corrosion conditions. JIn 
the field of testing, the committee is 
still actively interested in the study and 
development of tests of an accelerated or 
quick-time nature by which judgment as 
to the suitability of materials for cor- 
rosion service may be more rapidly ob- 
tained. fAt the meeting of Committee B-7 
on Light Metals and Alloys three new sub- 
committees were formed which will be 
responsible for the following projects: 
1—A study of proper test bars for light 
metals; 2—A study of the determination 
of the elastic properties of light metals; 
3—The collection, correlation and dis- 
semination of available engineering data 
on the physical and mechanical proper- 
ties of light metals and alloys, and cor- 
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rosion-resistance properties and protec- 
tion measures. It is probable that, after 
these committees have been functioning 
for a short time, the work may result in 
a general symposium on “Light Metals 
and Alloys.” {Committee D-11 on Rubber 
products outlined an extensive program 
of work to be shortly undertaken. The 
Sub-Committee on Mechanical Rubber 
Hose voted to instruct une of its sec- 
tions to undertake the preparation of 
separate specifications and test methods 
for braided hose and for wrapped hose, 
but not to include fire hose. {[The Sub- 
Committee on Rubber Products for Ab- 
sorbing Vibration reported the appoint- 
ment of new sections on the adhesion of 
rubber to metals and metal products and 
a study of tests involving repeated com- 
pression. 


Directory 


The foilowing list gives names of secretaries, 
dates of next or regular meetings and places 
meeting of mechanicai associations and railroad 
clubs: 

Am-Braxz_ Association.—T. L. Burton, Room 
5605 Grand Central Terminal building, New 
York. 

Avirep Rartway Suppry Assoctation.—F, W. 
Venton, Crane Company, Chicago. 

Amentcan Rattway Association.—Drvision_ V. 
—Mecuanicat.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—Eguirment Paintinc SEC- 
tron.—V. R. Hawthorne, Chicago. 

Division VI.—PurcHases AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division I. — Sarety Section. — J. C. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Division.— 

. A. Buch, Seventeenth and H. streets, 
Washington, D. C 

Amenican Rattway Toot Foremen’s ASSOCIA- 
t10n.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

American SOCIETY OF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. N 

Rarizoap Divisron.—Paul D. Mallay, chief 
engineer, transportation department, Johns- 
Manville Corporation, 292 Madison avenue, 
New York. 

Macuine_ SHop Practice Division. — 
Carlos de Zafra, care of A. S. M. E. 
West Thirty-ninth street, New York. 

Marertacs Hanpurnc Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

On anv Gas Powgr Division.—L. H. 
Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 

Fuers Division.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 

American Socizty ror Stee, Treatinc.—W. 

. Eiseman, 7016 Euclid avenue, Cleveland, 
Ohio. 

American Society ror TESTING MATERIALS.— 

A Warwick, 1315 Spruce street, Phila- 
delphia, Pa. 

American è Weioing Sociery.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 

ork, 


ASSOCIATION oF RAILWAY ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. W.. Room 
411, C. & N. W. Station, Chicago, Ill. 

Canapian RarLway Crus.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, hy and August at Windsor 
Hotel, Montreal, Ou 

Car DEPARTMENT OFFICERS AssociaTion.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Foremen’s Association or Cuicaco.—G. K. 
Oliver, 2514 West Fifty-Fifth street, Chi- 


cago. Regular meetings, second Monday in 
each month except June, July and August, 
Auditorium Hotel, icago, Ill. 


Car Foremen’s ASSOCIATION OF Omana, Council 
Bluffs and South Omaha_Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& Guiney. Sixteenth avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 
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Car Foremen’s Association or St. Louis.—Jos. 

Brady, 4036 Scanlon Place, St. Louis, 

Mo. Regular meeting first Tuesday in each 

month, except July and August, at Amer- 
ican Hotel Annex, St. Louis, Mo. 

CentraL Raitway Crus or Burrato.—T. J. 
O'Donnell, executive secretary, Room 1817, 
Hote) Statler, Buffalo, N. Y. Regular meet- 
ing, second Thursday each month, except 
June, July and August, at Hotel Statler, Buf- 
‘alo. 

Cincrnnatr Rartway Cius.—D. R. Boyd, 2920 
Utopia Place, Hyde Park, Cincinnati, Reg- 


ular meeting, second Tuesday, February, 
May, September and November. 
Creverann Raittway Crus.—F. B. Frericks, 


14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, exc June, 
uly and August, at the Auditorium, Brother- 
ood of Railroad Trainmen’s_ building, West 
Ninth and Superior avenue, Cleveland. 

EasteRN Car Foremen’s Assoctation.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INSPECTION Assoctation.—P. 

Pursian, 823 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month at Hotel Severin, Indianap- 
olis, at 7 p.m. Noon-day luncheon 12:15 p.m. 
for Executive Committee and men interested 
in the car department. 

INTERNATIONAL RaILroaD MASTER BLACKSMITH’S 
Association.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RAILWAY FUEL ASSOcIATION.— 
C. Winkless, Room 707, LaSalle Street 
Station, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN’S 
AssociaTIoN.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 

Master BOILERMAKERS’ Association. — A. F. 
Stigimcier, secretary, 29 Parkwood street, 
Albany, N. Y. 

Master Car Buripers’ anD Supervisors’ Asso- 
ciation.—See Car Department Officers Asso- 
ciation. 

National Sarety Councir—Sream RAILROAD 
Section.—W ooth, Canadian National, 
Montreal, Que. William Penn and Fort Pitt 
Hotels, Pittsburgh, Pa. 

New Enctanp Rartroap Crus.—W. E. Cade. 
Te 683 Atlantic avenue, Boston, Mass. 

egular meeting, second Tuesday in each 
month, excepting June, July, August and 
September. Copley-Plaza Hotel, Boston. 

New ork RarLroap CLUB.—A. . Dugan, 
National Bearing Metals Corporation, 230 
Park avenue, New York. Meetings third 
Friday in each month, except June, July and 
August, at 29 West Thirty-ninth street, New 

ork. 

NortHweEsT Car, Men’s Assocration.—E. N. 
Myers, chief interchange inspector, Minnesota 
Transfer Railway, St. Paul, Minn. Meet- 
ing third Monday each month, except June, 
yy and August, at Minnesota Transfer 

. M. C. A. Gymnasium building, St. Paul. 

Paciric Rartway_Cius.—W. S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternarelg: 

Rattway Business Association. — Frank 
Noxon, 1124 Woodward building, Washing- 
ton, D. C. 

Raruway Car Men’s Crua or Pzorta AnD 
PERIN EG L. Roberts, R. F. D. 5, Peoria, 


RaiLway CLuB or Piırrssurcn.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Reg- 


ular meeting fourth Thursday in month, ex- 
cept June, Fuly and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 


Rartway Fire Protection Assocration.—R. R. 
Hackett. Baltimore & Ohio, Baltimore, Md. 

RarLway Surry MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

Sr. Lovis Rartway Crus.—B. W. Frauenthal. 
M. P. O. Drawer 24, St. Louis, Mo. Reg- 
ular meetings, second Friday in each month, 
except June, July and August. 

SOUTHERN anv SOUTHWESTERN RatLway Crus.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, July, September and November. 
Annual meeting third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 


Surrry Men's Association. — E. H. Hancock. 
treasurer, Louisville Varnish Company, 
Louisville, Ky. Meets with Equipment 


Painting Section, Mechanical Division Amer- 
ican Railway Association. 

Toronto Raitway Cius.—J. A. Murphy, Box 8, 
Terminal “A,” Toronto, Ont. Meetings 
third Monday of each month, except June, 
July and August. 

Travetinc Encineers’ Association. — W. O. 
Thompson, 1177 East Ninety-eight street, 
Cleveland, Ohio. 

Western Raitway Crius.—J. H. Nasb, 343 
South Dearborn street, Chicago. Regular 
meetings, third Monday in each month. 
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Strictly Modern Locomotives 
Effect Big Monthly Savings 
By Fliminating Extra Trains 


THOCOMOTIVES HE Chicago & North Western Railway handles a large 
Cylinders 27” x 32” part of its freight traffic between Chicago and Omaha, 
. pi di 76” e . H e 
Seam DEEE 275 Ib. a run of 488.7 miles, with 4-8-4 type locomotives having 

Grate area 100 sq. ft. weit ž š 5 

Water heating surface 5214 sq. ít. driving wheels 76 inches in diameter. 

Superheating surface FHRA it. 

Woke on Aivas a | ABR0O0TE: Thirty-five of these locomotives, known as Class H, 
Tractive force, 71.800 :B. were built by these Works in 1929. On the eastbound run, 
Tractive. {orot 84,200 Ib. with such preference freights as the “Calumet” and the 


“Rocket,” from 60 to 80 loads are handled per train, at 
average scheduled speeds of 30 to 35 miles an hour. 


On that section of the line known as the Galena Divi- 
sion, between Proviso Yard in the Chicago District, and 
Clinton, lowa, a distance of 124 miles, the use of the Class 
H locomotives have made possible the elimination of three 
round trips per day, representing a saving of approximately 
$21,860.00 per month. 


This is indisputable proof that— 
It takes Modern Locomotives to make money these days! 


THE BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA 


NEWS 


Tue DELAWARE, LACKAWANNA & WEsT- 
ERN is asking for bids for its 1932 re- 
quirements of solid steel wheels. It now 
has under construction by the American 
Locomotive Company at its Schenectady 
plant ten heavy high-speed freight loco- 
motives and is also rebuilding six new 
switching locomotives in its own shops 
at Scranton and three combination mail 
and baggage cars at Kingsland, N. J. 


THE ENGINEHOUSE for the construction 
of which the Great Northern recently 
awarded a contract to A. Guthrie & Co., 
Portland, Ore., will be built at South 
Klamath, Ore., instead of at Bend, as 
previously reported by the company. A 
contract for the installation of a direct 
steaming system in the new structure has 
been awarded to the Railroad Engineer- 
ing Equipment Company, Chicago, while 
the W. M. Lorenz Heating & Ventilating 
Co., Klamath Falls, Ore., has the con- 
tract for installing the power plant piping. 


THE Muissourt-KANSAS-TEXAS, in 1931, 
established a new record for the number 
of engine failures, by reducing the num- 
ber to 70, as compared with 86 for 1930. 
This new low mark is a continuation of 
the efforts of a series of years. In 1922, 
there were 2,907 failures, equal to 8,121 
miles per failure, while in 1931 the num- 
ber had been reduced to 70, and the miles 
per failure had been increased to 160,251. 
At the same time, the condition of loco- 
motives, as shown by the periodical fed- 
eral inspection, continued at a high point, 
only six having been found defective out 
of 1,065 inspected in 1931, as compared 
with 599 found defective out of 853 in- 
spected in 1922. 


N. Y. C. to Increase Shop Work 


THE New York CEentrAt Lines plan an 
increase in activity in repairs to equip- 
ment during the month of April. Pas- 
senger car shops at West Albany, N. Y., 
Beech Grove, Ind., and Allston, Mass., 
are reopening; also the locomotive shops 
at West Albany, Beech Grove, Collin- 
wood, Ohio; Jackson, Mich.; St. Thomas, 
Ont.; Bucyrus, Ohio, and West Spring- 
field, Mass. The employment of ap- 
proximatcly 7,000 men is involved. 


$47,000,000 Loaned to Railroads 


THE RECONSTRUCTION FINANCE Corpora- 
tion has made loans to railroads amount- 
ing to $47,000,000, it was announced on 
March 8 Although the corporation has 
specifically announced loans to railroads 
in only five cases, this total covers most 
ot the loans which have been approved 
so far by the Interstate Commerce Com- 
mission, in 14 cases amounting to about 
$53,000,000. Thirty-three applications for 
loans amounting to $239,000,000 have been 
announced by the commission. 
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Some of the loans are to be repaid as 
soon as funds are available from the Rail- 
road Credit Corporation, but reports to 
the Interstate Commerce Commission in- 
dicate that the increased revenue collected 
by the roads in January from the tem- 
porary emergency increase in freight 
rates, which is to be pooled and loaned, 
amounted to only a little over $4,000,000. 


New B. & M. Cabooses Being 
Placed in Service 


Tue First of 25 new steel cabooses 
now being constructed under a plan by 
which the Boston & Maine is providing 
25,000 man-hours of labor for its shop 
workers, was recently placed in service. 
Between now and the last of May, the 
other 24 cabooses, which are being built 
at the Concord, N. H., shops of the B. 
& M. will be completed. 

The new cabooses are providing at 
least part-time employment for all em- 
ployees in the freight repair shops at 
Concord during the winter and spring. 
This schedule, by which about 90 men 
are employed at one time, will continue 
through April and May. 

Slack traffic conditions and a surplus 
of freight cars in good condition would 
otherwise have resulted in the closing 
of the shops, the B. & M. says in a recent 
statement. At the same time through a 
substantial saving in construction costs, 
based on the present price for materials, 
the statement continues, the railroad has 
been able to make an appreciable saving. 


Wages 


THE DeLaware & Hupson placed into 
effect an hourly schedule of wages with 
guaranteed minimum earnings for engine- 
men on February 1 and for conductors on 
February 15. A similar basis for firemen 
and trainmen is contemplated. The broth- 
erhoods affected are opposing the plan and 
the board of mediation sent one of its 
mediators to Albany, N. Y., on February 
18 in the effort to bring the parties to- 
gether. 


One of the five 2-10-2 type locomo- 
tives delivered to the Soviet Railways 
during 1931 by the Baldwin 
Locomotive Works 
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Following the successful termination 
of the conferences recently held at Chi- 
cago, at which representatives of the or- 
ganized railway employees of the nation 
voluntarily agreed to accept a wage cut 
of 10 per cent, the compensation of all 
officers and employees of the Norfolk & 
Western was reduced by 10 per cent on 
February 1. The reduction does not affect 
pensioners. 


The All-Canadian Federated Shop 
Trades, numbering some 30,000 mechanics 
on more than a half dozen Canadian 
railroads, are taking a 10 per cent cut in 
pay for one year dating from April 1. 
The reduction will mean a saving of 
$2,000,000 annually to the companies. 

Under the new agreement, which 
terminates on March 31, 1933, provision 
is made for a 10 per cent reduction in 
the monthly compensation of the men— 
“maintaining the basic rates of pay.” 
The companies affected include the Ca- 
nadian Pacific, the Canadian National, the 
Dominion & Atlantic, the Temiskaming 
& Northern Ontario, the Toronto, Hamil- 
ton & Buffalo, the Quebec Central, the 
Northern Alberta and the Esquimault & 
Nanaimo railways. 


Missouri Pacific Makes 
New Records 


THE Cost of repairs to freight and work 
cars and passenger coaches showed a de- 
cided decrease in 1931 over the previous 
year according to statistics released by the 
mechanical department of the Missouri 
Pacific Lines. The freight and work car 
units owned and operated last year num- 


bered 45,923. They were operated ap- 


proximately 667,668,483 car-miles for an 
average of 14,539 car-miles per car. The 
cost of repairs totalled $3,662,165, or an 
average expense of $78 per car. With the 
average number of passenger cars owned 
numbering 835, the total maintenance cost 
was $633,648, or $750 per car. The total 
mileage for this number of passenger cars 
was 46,037,502, or 55,135 miles per car. 

A new low monthly and yearly record 
of wheel defects was also established last 
year. During the month of July, 1931, 
only 1.4 per cent of all cars in service 
were removed on account of flat wheels, 
while the new low yearly average was 
4.1 per cent. 

The Sedalia, Mo., reclamation plant re- 
ports a total value of material reclaimed 
at $654,713, costing $481,180 to make the 
reclamations, which gave a net credit to 
operations amounting to $173,533. 

A new low record for fuel consumption 
by locomotives was also established in 
1931. Through freight, local freight, pas- 
senger, mixed and switching locomotives 
consumed 117, 293, 203, 289 and 133 Ib. of 
fuel, respectively, per 1,000 gross ton- 
miles. All of these performances register 
decreases over each of the last seven years 
shown in the report, with the exception of 
switch engines, and the consumption in 
that branch of the service equals the previ- 
ous low mark established in 1928 and re- 
peated in 1929. The total cost of fuel for 
locomotives amounted to $5,620,562, or an 
average of 18 cents per locomotive-mile. 
Fuel savings in unit consumption in 1931 
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ever 1930 totalled $182,378, and in 1930 the 
saving was $294,719 over 1929. The re- 
port shows that Missouri Pacific locomo- 
tives averaged operating 204,255 miles 
per failure. 

Hot boxes per 100,000 car-miles last 
year averaged .7 per cent, or a decrease of 
14 per cent over 1930. Total hot boxes 
in 1931 were 4,814 as compared with 
7,186 in 1930. The next lowest number 
of hot boxes on the Missouri Pacific Lines 
for any year during the last seven years 
was 8,066 in 1928, while the highest yearly 
total during that period was 14,869 in 
1925. The 1931 decrease over 1925 was 
1.20 per cent per 100,000 car-miles. 

Only 1,084 of the 219,437 freight trains 
and 13, or .012 per cent of the 108,746 
passenger trains operated by the Missouri 
Pacific in 1931 were delayed trom parting 
of trains according to the report. This 
is a new low record for the last five years, 
according to the report. The total trains 
parted of the 328,183 trains of all classes 
was 1,097, or .0331 per cent. 


Memorial to Arthur J. Wood 


A MOVEMENT has been initiated among 
mechanical-engineering graduates of the 
Pennsylvania State College to have the 
mechanical-engineering laboratory at that 
institution named the “Arthur J. Wood 
Memorial Laboratory” in honor of the 
late head of the mechanical-engineering 
department who was noted for his engi- 
neering work for railroads. Professor 
Wood died on April 18, 1931, after having 
deen struck by a motorcycle. For four 
years prior to 1900 he was on the staff of 
the Railroad Gazette, predecessor to the 
Ratlway Age. Before his appointment as 
head of the mechanical engincering de- 
partment he held the chair of railway 
mechanical engineering. Professor Wood 
served also as consulting engineer fór 
railroads and engineering companies and 
he was the author of several books on 
locomotive performance and operation, 
and subjects related to refrigeration, as 
well as numerous articles and papers on 
these subjects. 

To impress the college trustee com- 
mittee which has the naming of build- 
ings in charge, engineers and others in 
the railroad industry, who knew Pro- 
fessor Wood and his work are requested 
to express their views on the memorial 
proposal in letters to T. C. McBride, 
chairman, Railroad division, American 
Society of Mechanical Engineers, care of 
the Worthington Pump & Machinery 
Corporation, Philadelphia, Pa., or to 
David L. Fiske, executive secretary, 
American Society of Refrigerating Engi- 
neers, 37 West Thirty-Ninth Street, New 
York. These letters will be bound in book 
form and presented to the trustee com- 
mittee. 


Supply Trade Notes 


Tue Varor Car Heatinc COMPANY 
Inc., Chicago, has removed its New York 
City office from 9 Park Place to 75 West 
street. 


J. S. Uttmann has been appointed 
Washington representative of The De- 
Vilbiss Company, Toledo, Ohio, with 
headquarters at 4000 Cathedral avenue, 
Washington, D. C. 


E. P. BLANCHARD, for the past 12 years 
with the Bullard Company, Bridgeport, 
Conn., as advertising manager and sales 
manager has been elected a member of 
its board of directors. 


Grorce PAULL TorrENCcE, Vice-president 
of the Link-Belt Company, Chicago, in 
charge of its Indianapolis operations, has 
been elected president, with headquarters 
at Chicago. 


THE ASHTON Vave Comvany, Cam- 
bridge, Boston, Mass. about April 15, 
will move its New York City offices to 
larger quarters at 21 and 23 Albany street 
(90 West Street building). 


R. Fuess, Ixc., Steglitz, Germany, 
manufacturers of instruments for scien- 
tific research and industrial control, has 
established an American office at 245 
West Fifty-Fifth street, New York. 


THE NATIONAL LUMBER MANUFACTUR- 
ERS ASSOCIATION has moved its general 
offices in Washington, D. C., from 702 
Transportation building to 1337 Con- 
necticut avenue. 


THE OKADEE Company and the Viloco 
Railway Equipment Company, formerly 
located at 14 East Jackson Boulevard, 
Chicago, have removed their offices to 611 
McCormick building, 332 South Michigan 
avenue, Chicago. 


THe B-B Nur Company, Fighth street 
wend Columbia avenue, Philadelphia, Pa., 
has acquired the sole licenses for the 
United States, Canada and Mexico of all 
patents of the Safety Nut Corporation, 
Philadelphia. 


THE RAILRoap MATERIALS CORPORATION, 
New York, has been appointed eastern 
representatives of the Premax Products 
Corporation, Niagara Falls, N. Y. This 
company manufactures aluminum letters 
and figures for railroad use. 


G. B. Atttson, 50 Church street, N. Y., 
has becn appointed representative of the 
J. I. Holcomb Manufacturing Company, 
to handle the sale of its cleaning brushes 
and chemicals in the eastern railroad field. 
Mr. Allison is also representing the Excel 
Curtain Company. 


Domestic Orders Reported During March, 1932 


Freight Cars 


Name of Company s o. 
2 E Ordered Type Builder 
U. S. Navy Department...... ............. 5 Flat Koppel Industrial Car 
& Equipment Co. 
Pacific Fruit Express...............-0-0005 100 Refrigerator Company shops 
Total for month .......... a 200. 105 
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W. R. ExcLann of the St. Louis office 
of the Truscon Steel Company, Youngs- 
town, Ohio, has been appointed assistant 
manager, railroad department, southwest- 
ern district, with headquarters at 1005 St. 
Louis Mart Building, St. Louis, Mo. 

THE’ CLEVELAND float-type low-water 
alarm, which is now being supplied by 
the Barco Manufacturing Company, 1801 
Winnemac avenue, Chicago, has been re- 
named the Barco low-water alarm, under 
which designation it will be sold to the 
railroads in the future. The Talmadge 
Manufacturing Company, 1279 W. Third 
Street, Cleveland, Ohio, still manufac- 
tures and sells the Cleveland fusible-type 
low-water alarm. 

H. E. Granam, formerly assistant vice- 
president of the American Car & Foundry 
Company, New York, has been appointed 
assistant to president and general traffic 
manager of the Jones & Laughlin Steel 
Corporation, Pittsburgh, Pa. to succeed 
F. A. Ogden, deceased. 

Tue Unurmirep Lines, Inc., successors 
to the Mo-Mo Company, 518 Seneca 
street, Seattle, Wash., has opened a sales 
office and factory at the above address. 
The company manufactures cleaning 
products for washing railway coaches. 
W. A. Court, who resigned from the 
Chicago, Milwaukee, St. Paul & Pacific 
in January of this year, is head of the 
department of sales for the corporation’s 
railway supply business. Morris Levey 
is president and general manager, J. Farr 
is in charge of production and George 
Koch is secretary. 


Frank R. WHEELER has been appointed 
special sales representative with head- 
quarters at Chicago of the Worthington 
Pump & Machinery Corporation, New 
York. He will cover the mid-west ter- 
ritory, assisting the Worthington organi- 
zations in Chicago, St. Paul, Kansas 
City, St. Louis and Detroit. 

Frank L. Fay was elected president 
of the Greenville Stecl Car Company, 
Greenville, Pa., at the annual meeting of 
the stockholders, succeeding F. D. Foote, 
who has resigned and will devote his 
time principally to the Pittsburgh Forg- 
ings Company, of which he was recently 
elected president. Mr. Fay is the found- 
er of the Greenville Steel Car Company 
and served as its president until 1925, 
when he became chairman of the board 
of directors and Mr. Foote became 
president. 

ARCHIBALD H. EHE, former vice-presi- 
dent in charge of sales of the Baldwin 
Locomotive Works, has been appointed 
director of sales of the rail car division. 
of the Edward G. Budd Manufacturing 
Company, Philadelphia, Pa. under the 
direction of F. H. Russell. The Budd 
Company, in addition to its own develop- 
ment of stainless steel car construction, 
has acquired the American rights to the 
Michelin pneumatic tired rail car. Mr. 
Ehle was born in Fairbault, Minn., and 
received his education at the Massachu- 

(Continued on second left-hand page) 
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PET 
QUALITY A T L WAYS 
UAUA LV WAY S 


ECONOMICAL 
because 


It’s much cheaper fora © 
railroad to buy Alco Forge | 
ings than to equip, main- 
tain and operate shops to 
manufacture them. 
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Quality Materials, Ultra Modern Equipment, 
Precision Workmanship, Plus a Keen Sense of 
Responsibility Has Accomplished The Fulfill- 
' ment of This Pledge ............ 


QUALITY ALL WAYS—QUALITY ALWAYS is more than just a slogan—it is an 
Alco principle consistently adhered to, and an established practice for many years, 
The avowed purpose behind Alco Forgings is to make them, beyond question, the 
best that can be manufactured. 

As locomotive builders, Alco is deeply concerned in keeping forging quality on 
the highest plane so that the locomotives will render a superior service for the 
fewest maintenance dollars. 

Then too, as locomotive builders, Alco is qualified by long experience to interpret 
and execute specifications accurately and with maximum assurance that the forg- 
ings will meet your needs exactly. 

And getting right down to dollars and cents, Alco quality results in operating and 
maintenance economies. Alco forgings, like Alco locomotives, point the sure road 
to profits. 


m—American Locomotive Company== 
30 Church Street New York N.Y. 


setts Institute of Technology. In 1902 
he entered the service of the Baldwin 
Locomotive Works as an apprentice, 
serving in various capacities until he was 
appointed general sales manager in 1919. 
In 1926 he.was elected vice-president in 
charge of domestic sales, and later was 
placed in charge of general sales, which 
position he occupied until his resigna- 
tion in the fall of 1931. 


Guy H. BitirinGs has been appointed as- 
sistant general manager of the Four 
Wheel Drive Auto Company, Clintonville, 
Va., manufacturer of FWD trucks. Mr. 
Billings, who has been with the company 
for nineteen years, has served during the 
past seventeen years as purchasing agent, 
which title he will also retain in his new 
position. 


THe GENERAL AMERICAN TANK Car 
CorporATION has merged its Canadian in- 
terests with the Canadian Tank Car Com- 
pany, Ltd., a subsidiary of Canadian Car 
& Foundry Company, Ltd., and the new 
company will be known as the Canadian 


General Transit Company, Ltd, with 
headquarters at Montreal, Que. Con- 


trol will be retained by Canadian Car & 
Foundry Company, Ltd. 


WiuLiamĪm S. WILBRAHAM, in charge of 
the estimating and order department of 
Lukenweld, Inc., division of Lukens Steel 
Company, Coatesville, Pa., since its or- 
ganization in 1929, has been appointed as- 
sistant manager of sales. Mr. Wilbraham 
is a graduate in mechanical engineering 
of Drexel Institute in the class of 1925. 
He was with the American Bridge Com- 
pany as an assistant engineer of erection 
until March, 1927, when he joined the 
sales department of Lukens Steel Com- 
pany, being transferred to the Luken- 
weld organization when that division was 
formed. 


Irvin Succeeds Farrell as President 
of U. S. Steel Corporation 


WILLIAM A. Irvin, a vice-president of 
the United States Steel. Corporation, will 
succeed to the presidency on the retire- 
ment of James A. Farrell, on April 19. 
Mr. Irvin has been actively identified with 
the manufacture of sheets and tin plate 
and also with the iron and steel industry 
for the past 36 years. Mr. Irvin was born 
on December 7, 1873, at Indiana, Pa., and 
was educated in the public schools and the 
night courses of the Indiana State Normal 
School. In 1888 he: entered the employ 
of the Pennsylvania Railroad as a tele- 
graph operator and later became clerk 
and assistant freight and ticket agent. 
In 1895, he went with the P. H. Lauf- 
mann Company, Ltd., Apollo, Pa., serv- 
ing as shipping clerk. Later he held 
various positions until he became superin- 
tendent. When this company was taken 
over in 1900 by the American Sheet Steel 
Company, Mr. Irvin was transferred to 
the general offices at New York, and in 
1904, when the American Sheet Steel 
Company was merged into the American 
Sheet & Tin Plate Company, he went to 
Pittsburgh as assistant to the operating 
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vice-president of the new company, which 
position he held for about 20 years. He 
then served as vice-president in charge 
of plant operations, with headquarters at 
Pittsburgh, until September, 1931, when 
he was elected a vice-president of the 
United States Steel Corporation. Mr. 
Farrell was born at New Haven, Conn., 
on February 15, 1863. He has been con- 
nected with the iron and steel industry 
since he was 16 when he began work 
with the New Haven Wire Company, 
New Haven. In 1888, he served in the 
mills of the Pittsburgh Wire Company 
and later became superintendent and man- 
ager. He subsequently served as general 
superintendent of the Oliver Steel Wire 
Company, then as general manager of the 
Oliver Iron & Steel Company. He took 
part in the organization of the Pittsburgh 
Wire Company, Braddock, Pa. This com- 
pany later became part of the American 
Steel & Wire Company, of which Mr. 
Farrell was general manager of exports 
until 1903. The large increase in the ex- 
ports of the American Steel & Wire Com- 
pany led to Mr. Farrell’s being given 
supervision over the export sales of all 
of the other manufacturing companies 
of the United States Steel Corporation, 
and to the formation in the latter part 
of 1903 of the United States Steel Prod- 
ucts Export Company, New York, of 
which he became president. The name 
of this company was changed in 1910 to 
the United States Steel Products Com- 
pany. Mr. Farrell left that company in 
January, 1911, to become president of 
the United States Steel Corporation. Mr. 
Farrell is also a director of the Amer- 
ican Bridge Company, Federal Steel Com- 
pany and Tennessee Coal, Iron & Rail- 
road Company. He is a member of a 
number of technical organizations includ- 
ing the American Iron & Steel Institute 
and served as chairman of the National 
Foreign Trade Council. 

At the monthly meeting of the direc- 
tors of the United States Steel Corpora- 
tion, New York, on March 29, J. P. Mor- 
gan asked the board to agree to his re- 
tirement from the chairmanship which he 
had assumed at the request of the board 
as an interim measure following the death 
of the late Judge Elbert H. Gary. Myron 
C. Taylor, a director and chairman of 
the finance committee was thereupon 
elected to the office of chairman, with 
duties similar to those formerly exercised 
by the late Judge Gary, and Mr. Taylor 
has now assumed the full executive di- 
rection of the Corporation. 


Obituary 


SAMUEL M. Curwen, president of the 
J. G. Brill Company, Philadelphia, Pa., 
and affliated companies, died on March 
29, at his home at Haverford, Pa., at the 
age of 72 years. 


Burrows SLOAN, chairman of the board 
of the General Refractories Company, 
Philadelphia, Pa., died in that city on 
February 28, at the age of 54 years. 


Joun T. CLANcy, assistant manager of 
oil and gas engine sales of the Worthing- 
ton Pump & Machinery Corporation, Har- 


rison, N. J., died suddenly of a heart 
attack on March 9, while lecturing at 
the Engineers’ Club, New York City, 
before a meeting of the American So- 
ciety of Mechanical Engineers. 


Joun E. ANDERSON, manager of the 
service department of the Simmons- 
Boardman Publishing Company, New 
York, from 1918 until his retirement about 
a year ago, died in the Hackensack (N. 
J.) hospital on March 7. Mr. Anderson 
was born at St. Albans, Vt., on July 16, 
1873. He entered railroad service on the 
Central Vermont, on which he served as 
a fireman and in various capacities in the 
mechanical department and was promoted 
to enginehouse foreman. At various times 
in his career he was employed as engine- 
house foreman or general foreman by 
eight other railways, mostly in the eastern 
part of the United States, but also includ- 
ing the Grand Trunk in Canada and the 
Atchison, Topeka & Santa Fe, being at 
one time general foreman on the latter 
road at Raton, N. M. Yor some years 
Mr. Anderson was located at Susquehan- 
na, Pa., on the Erie, where he served as 
general enginehouse foreman. Prior to 
joining the Simmons-Boardman organiza- 
tion he was general foreman at the en- 
ginehouse and shops of the Delaware & 
Hudson at Oneonta, N. Y. 


WILLiAM L. Austin, former president 
and chairman of the board of directors 
of the Baldwin Locomotive Works, died 
at his Rosemont, Pa., home on March 
10. Mr. Austin had been associated with 
the Baldwin works for about 60 years. 


William L. Austin 


He was born on September 22, 1852, at 
Philadelphia, Pa., and educated in the 
Central high school in that city. He be- 
gan work in a patent attorney’s office at 
Philadelphia in 1868. He subsequently 
served during the next year as drafts- 
man with the Kensington Steam Engine 
Works and in 1870 went with the Baldwin 
Locomotive Works, serving consecutively 
as designer, engineer and vice-president 
until he became president in 1910, and 
was chairman of the board in 1911 and 
1912. He remained as a director until 
1930 of the Baldwin Locomotive Works 
and also of tthe Standard Steel Works 
Company. Mr. Austin was the inventor 
of a number of devices for locomotives. 


(Turn to next left-hand page) 
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On The Timken Locomotive 


HE “SPEE-D” method of Rod Cup Lubrication has 

played a big part in the remarkable perform- 
ance of the TIMKEN locomotive on its 100,000 mile 
“barnstorming” tour from coast to coast over 14 
railroads. 


The speed with which the “Spee-D” High Pressure 
Gun fills the rod ‘cups has helped to keep engine 
preparation costs down to a minimum. 


The high efficiency of “SPEE-D” lubrication contrib- 
uted greatly to the high lubrication mileage, de- 
pendable bearing performance and low mainte- 
nance costs. 


It is significant that a number of the roads which 
have tested out the TIMKEN locomotive are apply- 
ing “SpPEE-D” equipment on their own power. 


RELIANCE MACHINE & STAMPING WORKS, Inc. 


The ‘‘SPEE-D’’ method of rod cup lubrication is saving one 
of the railroads which tested out the above locomotive over NEW ORLEANS, LA. 


$100.00 per locomotive per year—over $10,000 per annum Agents and Representatives 
in one terminal alone. H. C. MANCHESTER, 3736 Grand Central Terminal, New York 
Consolidated Equipment Company, Montreal 
Mumford Medland, ltd., Winnipeg 
Intemational Railway Supply Company, 30 Church St., New York City 
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Trade Mark Registered 


Personal 


Mention 


General 


J. M. Prasxirt, assistant to superin- 
tendent of motive power of the Southern, 
Lines west, has been transferred to serve 
in that capacity on Lines east. 


R. V. Brocxer, assistant superintendent 
of motive power on the Erie, has moved 
his headquarters from Hornell, N. Y., to 
Cleveland, Ohio. 


H. A. Finserc, locomotive engineman 
on the Lake Superior division of the 
Northern Pacific, has been promoted to 
assistant fuel supervisor on the lines east 
of Paradise, Mont., with headquarters at 
Livingston, Mont. 


D. J. SHEEHAN has been appointed en- 
gineer of motive power of the advisory 
mechanical committee of the Chesapeake 
& Ohio, the Erie, the New York, Chicago 
& St. Louis and the Pere Marquette, with 
headquarters at Cleveland, Ohio, to suc- 
ceed S. B. Andrews, who has resigned. 
Mr. Sheehan was born at Northampton, 
Mass., on March 14, 1899, and received his 
early education in the public schools of 
that city. He graduated in mechanical 
engineering from the University of Mich- 
igan in 1920, and immediately took up 
duties as an instructor in the mechanical 
engineering department of Purdue Uni- 
versity, remaining in that capacity until 
1923. From that time to 1928, Mr. Shee- 
han was connected with the engineering 
department of the Lima Locomotive 
Works, Lima, Ohio, and then went to the 
Erie as special engineer to the mechanical 
assistant to the president. In July, 1929, 
he was appointed to the same position on 
the Chesapeake & Ohio, where he re- 
mained until his recent appointment. 


Master Mechanics and 
Road Foremen 


H. G. Srusess, master mechanic of the 
Southern at Ludlow, Ky., has been trans- 
ferred to Atlanta, Ga. 


F. T. WALDEN, master mechanic of the 
Southern at Charleston, S. C., has been 
transferred to Ludlow, Ky. 


M. R. BrockMaAN, master mechanic of 
the Southern at Princeton, Ind., has been 
transferred to Somerset, Ky. 


G. F. Treron, master mechanic of the 
Southern, with headquarters at Bristol, 
Va., has been transferred to Princeton, 
Ind. 


L. R. Stewart has been appointed road 
foreman of engines of the Central region 
of the Pennsylvania, with headquarters at 
Pittsburgh, Pa. 


P. C. Wray, superintendent of shops 
on the Chicago River & Indiana and the 
Indiana Harbor Belt, with offices at Chi- 
cago and Gibson, Ind., has been appointed 
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master mechanic of these roads, with the 
same headquarters, to succeed P. A. 
Campbell, deceased. The position of 
superintendent of shops has been abol- 
ished. 


W. H. SMITH, road foreman of engines 
of the Central region of the Pennsylvania, 
with headquarters at Pittsburgh, Pa., has 
been transferred to the Baltimore divisjon 
as assistant road foreman of engines. 


C. R. SHECKLER has been appointed road 
foreman of engines of the Philadelphia 
division of the Pennsylvania. G. W. 
Humble, who served in that capacity, has 
retired, 


J. F. Kane, master mechanic of the 
Erie at Susquehanna, Pa., has been ap- 
pointed master mechanic of the Wyom- 
ing and Jefferson divisions, with head- 
quarters at Avoca, Pa., and his former 
Position, as well as the positions of 
master mechanic at Port Jervis, N. Y., 
and assistant master mechanic at Avoca, 
Pa., have been abolished. 


Shop and Enginehouse 


A. B. Young has been appointed as- 
sistant engineer of shop extensions of the 
Atchison, Topeka & Santa Fe, with head- 
quarters at Los Angeles, Cal. 


A. I. Setters has been appointed super- 


intendent of shops of the Southern Pa- 


cific Lines in Texas and Louisiana, at 
Houston, Tex., succeeding J. T. Connor, 
who has retired. 


Obituary 


Tuomas ScuLty, general traveling 
storekeeper of the Atchison, Topeka & 
Santa Fe at Topeka, Kan., died on March 
24, at his home in that city. 


Wuttam D. BUNKER, superintendent of 
motive power of the Colorado & Wyom- 
ing, with headquarters at Pueblo, Colo., 
died at that place on March 1. 


Georce B. FraveL, who retired as super- 
intendent of motive power of the West- 
ern region of the Pennsylvania, with 
headquarters at Indianapolis, Ind., in 1931, 
died in that city on February 27. He was 
born in Columbus, Ohio, and graduated 
from Ohio State University in 1888, enter- 
ing the employ of the Pennsylvania in the 
same year in the shops at Columbus. In 
1892, he was appointed assistant master 
mechanic of the Indianapolis shops and, 
in 1896, became general foreman and road 
foreman of engines. In 1903, he became 
master mechanic at Chicago and was pro- 
moted to superintendent of motive power 
at Columbus in 1920. Later he was pro- 
moted to assistant general superintendent 
of motive power, with headquarters at 
Chicago and, in May, 1928, was appointed 
superintendent of motive power at In- 
dianapolis. 


Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


SHAFER Rover BEARINGS.—Bulletin No. 
501 issued by the Shafer Bearing Corpora- 
tion, Chicago, lists by bores, with complete 
dimensions and tolerances, all Shafer 
single and double row bearings. Load 
ratings, list prices, and a speed factor 
chart are also included. 


INpustrIAL Motor Drives.—The Hertz- 
ler & Zook Company, Box 102, Belleville, 
Pa., manufacturers of industrial motor 
drives for machine tools, woodworking 
machinery, sheet metal machinery, fans 
and blowers, etc., has issued a service and 
parts catalog of 36 pages, No. M-101. 


“ALCOA ALUMINUM AND Its ALLoys.”— 
This is the title of a 64-page reference 
hook issued by the Aluminum Company 
of America, Pittsburgh, Pa. The book 
gives in concise form information con- 
cerning the physical and chemical proper- 
ties of the aluminum alloys produced by 
the Aluminum Company of America and 
contains tables showing the sizes and 
commercial tolerances oi the basic com- 
modities manufactured from these alloys. 
The book is divided into three sections, 


‘the first giving general information; the 


second, data on the physical properties, 
corrosion resistance, etc, of wrought 
alloys, and the third, data on casting 
alloys. 


CottoiwaL GrapHite.—The properties, 
uses and advantages of colloidal graphite 
as a lubricant are discussed in a 24-page 
“Oildag” booklet being distributed by the 
Acheson Oildag Company, Port Huron, 
Mich. “Oildag” is a lubricant consisting 
of oil which has been charged with col- 
loidal graphite. It is applicable to internal 
combustion engines, reduction gears, com- 
pressors, bearings, machinery, and rail- 
road uses such as in steam cylinders, 
locomotive motion parts, and axles. 
“Aquadag”’—a_ colloidal suspension of 
graphite in distilled water—and its uses 
are also discussed. 


CARE AND OPERATION OF A LatHE.—The 
thirtieth edition of the lathe book, “How 
To Run a Lathe,” issued by the South 
Bend Lathe Works, South Bend, Ind. 
illustrates and describes the various set- 
ups of lathe jobs encountered in main- 
tenance, machine and engineering shops. 
It is a manual on the care and operation 
of a modern screw-cutting lathe, and 
marks the silver anniversary of the South 
Bend Lathe Works. It is pocket size, 6 in. 
by 9 in., bound in a flexible cover of gray, 
red and black. The book has been trans- 
lated into Spanish, Portuguese and 
Chinese and contains data on the erection 
and care of a lathe, application and care 
of lathe tools, cutting speeds of metals, 
etc. as well as shop short cuts, reference 
tables and formule. The cost of the 
book is 25 cents. 
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Real 
eye safety 


“This goggle is comfortable, good for all 


around work, feels cool and doesn’t fog, 
it’s the best I ever wore.” 


With eye accidents still at alarming totals 
(300,000 in 1931!) you can’t let up for one min- 
ute on eye protection, It’s no time to be penny 
wise and pound foolish—be sure your eye pro- 
tection is adequate—modern goggles in good 
repair. 


good management. When a typical railroad can 
report 127 eyes saved in one year by the right 
goggles, there’s no question about what to do. 

The business of American Optical Company is 
to provide the means to prevent eye accidents. 
Our men make this one subject their specialty. 
Call on them to check with you — see how easily they can be 
reached through the Branches listed below. 


The goggles in the picture are Duralite “50's” 


Courtesy, New York, New Haven and Hartford Railroad Co. 


.. . a product of American Optical Company, which for 100 
years has specialized in everything that has to do with good eye- 
sight. You and your men—who know good machine work, who 
appreciate a well-made tool, for instance, will sense the refine- 
ments in “Duralite-50”, lenses—hardest known to optical science 
—made by ophthalmic experts. Lens rings, cups, bridges, design 
—all pointing to strength, safety, comfort and durability that are 
so necessary for eye protection devices. Order from AQCo’s 
nearest Branch. 


American Optical Company 


SOUTH BR. DG E ., M A SS 


ENID, Okla., LOUISVILLE PHILADELPHIA SPRINGFIELD, Mass. 
SAFET Y DIVISION ERIE, Pa. MASON CITY PITTSBURGH SPRINGFIELD, Mo. 
ALTOONA CINCINNATI EVANSVILLE MEMPHIS PORTLAND, Ore. ST. JOSEPH 
AMARILLO CLARKSBURG FORT DODGE MILWAUKEE PROVIDENCE ST. LOUIS 
ATLANTA CLEVELAND HARTFORD MOBILE RICHMOND ST. PAUL 
BALTIMORE COLUMB HOUSTON MUSKOGEE SALINA SYRACUSE 
BIRMINGHAM DALI HUTCHINSON NASHVILLE SAN ANTONIO TERRE HAUTE 
BOSTON DAVENPORT INDIANAPOLIS NEW HAVEN SAN FRANCISCO TOPEKA 
BUFFALO DES MOINES IOWA CITY NEW ORLEANS SEATTLE TULSA 
BUTTE DETROIT KANSAS CITY NEW YORK SHREVEPORT WICHITA 
CHICAGO DENVER LINCOLN OKLAHOMA CITY SIOUX CITY WICHITA FALLS 
CHATTANOOGA DUBUQUE LOS ANGELES OMAITA SPOKANE YOUNGSTOWN 


Put your 1932 Safety Program in line with | 


— 


sie 
Mechanical Engineer 


Founded in 1832 as the American Rail-Road Journal 


May - 1932 


Air - Conditioned Train 
Inaugurated on the C. & O. 


HEN the Chesapeake & Ohio inaugurated its 

new train, the “George Washington,” on April 
24, it added to the luxuriousness and convenience of the 
type of passenger equipment introduced on its de luxe 
train, “The Sportsman,” over a year ago, the comfort 
and cleanliness of air-conditioning on all the passenger- 
carrying cars on the new train. The equipment for the 
train consists of 22 Pullman sleepers and lounge cars, 
three C. & O. dining cars and three C. & O. “imperial 
salon” cars. The air-conditioning system embodies a 
complete method of pressure ventilation, air cleaning, 
air cooling in summer, air heating in winter and humidi- 
tying or dehumidifying the air as required. 


The Sleeping Cars 


Every car in the George Washington bears a name 
related to some point, person, or place in George Wash- 


All passenger-carrying cars of 

the “George Washington” are 

equipped for air conditioning. 

Reproductions of historically 

famous paintings, and rare 
„prints of Washington’s time are 
`» unique features of the decora- 
tions 

¥ 


Dining room of the Gadsby’s Tavern, one of the three diners for “George Washington” service 
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ington’s part in the making of the United States. They 
are named Yorktown, Valley Forge, First Citizen, Poto- 
mac, Mount Vernon, Williamsburg, Von Stéuben, Fair- 
fax, Rochambeau, Lafayette, Cornwallis, Ferry Farm, 
Pohick Church, Monmouth, Monticello, Mary Washing- 
ton, etc. The interior of each car is decorated with a 
reproduction of some famous painting or the likeness of 
an historical personage or event suggested by the name 
of the car itself. For example, the rooms in the car 
named Valley Forge, instead of being lettered or num- 
bered as has been the custom, are named Anthony 
Wayne, Nathaniel Greene and Light Horse Harry Lee, 
three commanders who served under Washington in 
Revolutionary days. The decorations of these rooms 
suggest events in the careers of these men. Each berth 
or section in any of the Pullman cars is so decorated that 
the surroundings suggest something of the person, place 
or event for which the car has been named. 

The library-observation-lounge cars have been named 
the Commander-in-Chief and American Revolution. In 
these two cars the principal decorative features are the 
painting of Washington Crossing the Delaware and the 
historically famous scene of the Signing of the Declara- 
tion of Independence. The furnishings and decorations 
are radically different from those which are ordinarily 
the custom in Pullman cars, suggesting the atmosphere 
of the period, with such modern luxuries as buffet, valet 
service, magazines, daily papers, telephone and radio. 


The Restaurant Cars 


The air-cooling and conditioning system has made pos- 
sible, in the restaurant cars, the maximum of comfort 
and convenience. Heat and odors from the kitchen do 
not reach the dining part of the car. The dining cars, 


Underside view showing the electric speed control and 
V-belt drive from the stand-by motor of the 
air conditioning system 


in harmony with the idea of the George Washington, 
have been named after three celebrated Colonial taverns 
—Gadsby’s Tavern, Raleigh Tavern and Michie’s Tav- 
ern. Every effort has been made to inject into the dec- 
orations as much of the Colonial tavern atmosphere as 
was practical in the construction of railway equipment. 
The carpets suggest old colonial rugs on a tavern floor, 
the chairs are a copy of a famous design by Duncan 
Phyfe who made some of the furniture for Mount Ver- 
non. Each of the different cars has its walls illuminated 
by a series of old colonial color prints. Many of these 
prints are rare editions. 
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The Imperial Salon 
cars on the George 
Washington have been 
designed to provide the 
maximum of comfort 
and convenience for 
those travelers who do 
not desire Pullman ac- 
commodations. These 
cars were originated for 
service on the C. & O. 
Sportsman which went 
into service a little over 
a year ago. To the 
luxury and comfort of 
the Imperial Salon cars, 
as originally designed, 
has now been added the 
personal comfort made 
possible by air condition- 
ing. The salon cars, 
while of the same size 
as the conventional car, 
have been arranged to 
seat 45 persons. Richly 
upholstered, individual 
seats are provided which 
may be turned round at 
will. There is a deep 
pile carpet on the floor 
and individual reading 
lights for each chair. 
Elaborately furnished 
rest rooms and smoking 
rooms are part of these 
cars. 


The Air-Conditioning 
Equipment 


All passenger-carrying 
cars on the new C. & O. 
train are equipped for 
air conditioning with the 
system developed by the 
Pullman Car & Manu- 
facturing Corporation. 
The work of installing 
this equipment was car- 
ried on at the Pullman 
Car Works, Pullman, 
Ill. The air-condition- 
ing system, which is a 
product of Pullman en- 
gineering throughout, 
embodies a complete 
method of pressure ven- 
tilation, air cleaning, air 
cooling in summer, air 
heating in winter and 
humidifying or dehumid- 
ifying the air as re- 
quired. 

The entire equipment, 
installed as a unit in 
each car for the sake of 
flexibility, is practically 
automatic in operation, 
with thermostatic con- 
trol for both heating and 
cooling. Uniform air 
distribution is provided 
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Arrangement of the Pullman cafe-parlor-lounge car which serves the “George Washington” connection on the Ashland-Louisville branch 


i 


AJ 
T 
| 
| 
l 
| 
| 
| 
l 
| 
l 
| 
| 
| 
l 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
l 
l 
l 
l 
| 
l 
| 
| 


May, 1932 


without drafts, owing to the location and type of ducts 
and outlets employed. The freshness of the air in each 
car is assured by admitting the proper proportion of 
fresh air, usually about one part to three parts of re- 
circulated air, dependent upon the number and size of 
smoking compartments. By maintaining a slightly 
greater pressure inside than outside of the cars, dust 
and dirt are excluded. Noise is minimized by eliminat- 
ing the necessity for open doors, windows or ventilators, 
thus further contributing to the maximum comfort of 
passengers who use this equipment. 

Tests have indicated that the air-conditioning system 
as installed in these “George Washington” train cars 
will afford effective control of air conditions within rec- 
ognized comfortable temperature and humidity ranges, 
regardless of outside atmospheric conditions. The heat- 
ing thermostat is set to control the temperature at a 
predetermined point, as, for example, 72 deg. F. When 
outside conditions raise the temperature inside the car 
to 75 deg. F., the cooling system starts to operate inter- 
mittently under thermostatic control, as required. Fre- 
quency of operation increases with the rise of outside 
temperature, maintaining car interior temperatures in 
the proper relation to outside temperatures, namely, 
about 20 deg. F. less. Excess moisture is removed from 
incoming air by condensation on the cooling coils, and 
dry air, when heating, is humidified by means of a small 
steam jet automatically controlled. The capacity of this 
system for cooling may be expressed roughly as the 
equivalent of manufacturing 5% tons of ice in 24 hours. 

The system is designed to condition air effectively 
with a minimum amount of equipment which is safe, 
efficient and easy to operate and maintain. The new 
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refrigerant, Freon or F-12, made by the Kinetic Chem- 
ical Company, Inc., a subsidiary of E. I. du Pont de 
Nemours & Company, is used. This refrigerant, in 
suitable fin-type coils, cools the circulated air directly, 
without the use of any intermediate “brine cooler and 
pump, thus increasing the efficiency of cooling about 50 
per cent. The condenser is air-cooled. so no water is 
required in any part of the air-conditioning system. ` All 
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“Electric 


possibility of trouble from freezing 1s thereby avoided 
as well as the complications introduced by the use of 
pumps, cooling towers and additional blowers, which 
must be serviced and kept in operation. Freon is not 
only an efficient low-pressure refrigerating medium, 
equivalent to ammonia, but has the advantage for use 
in railway equipment of being non-toxic, non-explosive 
and non-inflammable, non-freezing at ordinary tempera- 
tures and a good carrier of oil for lubricating purposes 
in the compressor. 

Another unique feature of the air-conditioning sys- 
tem in the “George Washington” train cars is the method 
of power development and transmission. For pre- 
cooling, when the train is standing at yards or stations, 
the only type of power required is provided by a stand- 
by motor which can be plugged into any convenient 
source of electric power at 220 volts. When the cars 
are in motion, power for operating the system is trans- 
mitted from one of the truck axles without the employ- 
ment of electric generator and motors. No additional 
storage-battery capacity is needed with this system, as 
the only power requirement not provided for in the main 
drive is for a small %4-hp. electric motor which drives 
the fans for the main air-circulation system and takes 
current from the car-lighting battery. 

Owing to the compact design of the air-conditioning 
system, the absence of liquid for condenser cooling and 
the elimination of indirect electrical power equipment, 
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Cooling Fan for 
Condenser 


Compressor 
Condenser 


Receiver 
Tank 


Schematic drawing of the 
air-conditioning system = 


including batteries, the weight of the equipment has 
been kept at a minimum. 

Referring to the diagram, the general arrangement of 
equipment for air conditioning will be apparent. Power 
is taken from one pair of inside truck wheels and deliv- 
ered through a universal drive shaft, electric speed 
control and a multiple V-belt drive to the compressor- 


- condenser unit carried in a steel box suspended from the 
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underframe. The 10-hp., 220-volt, 3-phase stand-by 
motor also is belted to the electric speed control. 

The refrigerating medium moves in a closed cycle. 
The system contains approximately 50 lb. of Freon 
which is compressed to 150 to 200 Ib. per sq. in. in the 
four-cylinder compressor. It then enters the air-cooled 
condenser where it is liquefied and subsequently dis- 
charged into the receiver tank. The refrigerant then 
passes through a dryer unit to the high-side float valve 
(governed by the volume of liquid on the high-pressure 
side) and is discharged under pressure to the cooling 
coil in the air-circulating system where it evaporates, 
taking on heat from the air. It is finally returned 
through the pipe line to the compressor intake at a pres- 
sure of 38 to 42 Ib. The amount of cooling is governed 
by the pressures which vary, of course, with outside 
temperatures as well as with compressor speed, the 
latter being governed for 250 r.p.m. for stand-by service 
and 350 r.p.m. while the train is running. 

The air circulation may also ibe considered a closed 
system, with provision for taking the proper amount of 
fresh air in through an intake in the vestibule ceiling. 
This air then passes through a filter and mingles with 
air from the recirculated air intake in the ceiling just 
inside the car door. Both recirculated and fresh air 
are drawn through the heating coil (non-operative dur- 
ing cooling) to the cooling coil, where the air is cooled 
and excessive moisture removed ‘by condensation. A 
motor-driven double-blower fan arrangement forces the 
air through the main air-distributing duct and outlet 
grills in the ceiling. After cooling the car interior, the 
air passes to the recirculated air intake and is again 
cooled and conditioned. 

When heating is required in the car, the cooling sys- 
tem ceases to function and steam vapor from the train 
line is circulated through the overhead heating coil. The 
filtered warm air is drawn through this heating coil and 
forced into the air-distribution ducts. A small amount 
of steam vapor, liberated in the filtered air passage, adds 
the necessary humidification, being controlled by an 
automatic valve of the bellows type, operated by vapor 
pressure. This valve is set to open when the outside 
temperature reaches 40 deg. F. The standard heater 
pipes near the floor of the car provide a second thermo- 
statically-controlled source of heat for use when re- 
quired and serve the additional purpose of protecting 
water pipes in the car against freezing. 


Power Drive and Control System 


The gear drive for the air-conditioning system consists 
of double-drive spur gears and ‘bevel gears with a pinion 
on the inside of the gear casing. The spur gears are 
mounted on a standard axle and held securely, yet with 
a certain amount of flexibility, by mounting on rubber 
bushings. The bevel gears operate in an oil-tight gear 
case which contains lubricant. Power is transmitted by 
a universal drive shaft to the electric speed control 
which consists of a field and armature, driving pulleys, 
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fly-ball governor and tapped resistances. Mounted on 
an outer shaft are the field coils and V-pulleys to drive 
the compressor and take power from the stand-by 
motor. Mounted on the inner shaft is the solid ring or 


armature only. 

The electric speed control functions on the principle 
of electric induction and possesses the unique feature of 
starting the compressor when the train speed reaches 
five m.p.h., increasing the compressor speed up to a 
maximum of 350 r.p.m. at about 35 m.p.h., and holding 


Lounge section of Pullman buffet-lounge car 
it at that point regardless of subsequent highet train 
speeds. 

The governor. within the electric speed control regu- 
lates the amount of ctirrent flowing through the wind- 
ings of the field coil, thus limiting the drive to a pre- 
determined speed. - As train speed is reduced to a point 
where the generator relay is out of circuit, a shock- 
relief relay coil is de-energized and the induced current 
generated in the electric speed control is discharged 
through a resistance in the field circuit. When the cool- 
ing thermostat breaks the electric circuit, de-energizing 
the shock-reliet relay coil, the electric speed control 
ceases to turn the compressor until the temperature 
rises, again closing the circuit. Both the thermostat for 
the overhead heating coils and the floor heating are oper- 


(Concluded on page 190) 


WASHINGTON 


One of the diners equipped for air conditioning 
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A Heating Trailer 
For Electric Locomotives 


HE New York Central placed in service for the 
1931-32 winter season eight heating trailers for 
furnishing steam heat to trains handled by electric 
freight locomotives. These trailers were required pri- 
marily for certain mail and express trains which are 
operated down the west side line in New York City to 
Thirtieth street, but they are also used on passenger 
trains into Grand Central Terminal when these are 
handled by the new Class R-2 electric freight locomo- 
tives. A few of these locomotives are regularly used 
in passenger service to handle some of the heavier 
trains. These heating trailers have worked very well 
in this service as the boilers are worked at a higher 
pressure and have a greater evaporation than those 
now in use on the electric passenger locomotives. 
The boiler equipment on the trailers operates entirely 


Test Performance of the Heating Boiler 


High Inter. Low 
fire fire fire 
Boiler pressure, lb. per sq. in.......... 141 146 152 
Evaporation, lb. of water per hr. f. and 
Py) A ae Sere ee ET hire 5,956 2,556 1,774 
Lb. of oil per hr. (Beaume 37.8 deg 
Mew 395130)), concn wesiesenas sits one 397 162 115 
Ratio, Ib. of water to lb. ot oil........ 13 16 15 
Boiler efficiency, per cent............ 74 82 80 
Temp. rise in preheater, deg. F......... 53 38 48 
Superheat, deg. F.......... es F 0 9 14 
Stack temperature, deg. F... 884 494 460 
Excess air, per cent 19 41 
Turbo blower steam pressure, lb. per 
n E PE I ELEA TT ORROA il4 18 18 
Turbo blower speed, r.p.m............ 3,071 1,140 1,250 


automatically once it has been started and the valve to 
the train line has been opened, which avoids the neces- 
sity of anyone remaining continuously in them to han- 
dle the firing of the boiler. Once started they are in- 
dependent of any external power supply and, as the 
control is operated from 32 volts d.c., they are at all 
times independent of third-rail power. 


General Design 


The trailers are 35 ft. 61⁄4 in. long between knuckles, 
10 ft. 14 in. wide over belt rails, and the cab is 12 ft. 


NEW 


The New York Central has de- 
veloped a steam-heating plant, 
installed in a trailer, for use 
with electric freight locomotives 
in hauling heavy passenger 
trains. An ingenious system of 
controls permits complete auto- 
matic operation 


71⁄4 in. high. The height over the stack is 14 ft. 9 in. 
The weight in working order is 102,200 1b., of which 
13,500 Ib. is fuel and water. The trailers are carried 
on two four-wheel equalized trucks with 36-in. wheels 
and 514-in. by 10-in. journals which are similar in de- 
sign to tender trucks. 

The general design is of the box cab type with plat- 
forms at each end, providing ready access. The under- 
frame is a single steel casting with a cab structure 
riveted and welded to it. Channel posts and carlines 
form the framework of the cab. Ample hatches are 
provided in the roof to permit the ready removal of 
boiler and water tanks. 

Each trailer is electrically lighted by 32-volt power 
which is supplied either by a turbo-generator, or is fed 
back from the locomotive to which it is connected by 
means of a seven-conductor train-line jumper. This 
jumper also carries the control of back-up lamps, which 
are provided on each end of the trailer, from the loco- 
motive so that the engineman can operate the proper 
one from his position when making back-up movements. 
Several circuits used in connection with the operation 
of the boiler equipment are also carried in this train- 
line jumper. 

The boiler is of the vertical fire-tube type using cop- 
per tubes, the upper part of which run dry in the steam 
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A heating trailer service 
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Back of the boiler 


space. This type of boiler has been used for many 
years by the New York Central and is the only type 
thus far developed which gives a high evaporation in 
a small space with a light weight. The design is shown 
in one of the drawings and the principal dimensions are 
as follows: 


Working) Pressure ie oii se. 5 ccm Aa Sele ween 155 1b. 

Nominal diameter 45 in. 

Heihi sacair asoni Ei 7G 3 ft. 11% in. 
Length’ (of: Wubéss7.4c2.55.o0esrssecie eas HOO ee REN Ew td 36 in. 

NOs, Of CUBES EA EET OT ome) E sie 006 3.8.47 1,243 

Outside diameter of tubes (No. 18 Stubs gage)...... 344 in. 

Heating: surface; totals. a nern o E a a sori a i 692 sq. ft. 
Nominal rated evaporation from and at 212 deg. F. 2,700 lb. per hr. 


Maximum evaporation from and at 212 deg. F. from 


ROSES: OEE E E alee ETT EOT E NO 6,000 Ib. per hr. 


A small superheater, to serve as a steam drier, and 
preheating coils for the feedwater are installed in the 


bonnet above the top of the tubes. The firebox was 
increased 6 in. in depth over the present locomotive 
boilers, which materially increased the evaporation. 

Two combined oil and water tanks of cylindrical de- 
sign are provided, with oil storage space on top and 
water at the bottom. They have a combined capacity 
of 11,000 lb. of water and 1,400 lb. (200 gal.) of oil. 

Two air reservoirs, each 16 in. by 60 in., are provided 
which are fed from the brake pipe through a choke 
fitting and are used for operating the steam pump on 
air pressure to put small amounts of water into the 
boiler when steam pressure is off. They have no con- 
nection with the reservoirs used for operation of the 
air-brake equipment. 

The automatic control may be divided into two parts, 
the water-level control and the fire control. Electric 
power at 32 volts is required for starting the equipment 
and this must be supplied from an external source. As 
soon, however, as the boiler is in operation a steam 
turbo-generator of 1 kw. capacity is started up, which 
supplies the electrical load independently of the loco- 
motive. A transfer relay is provided to change over 
automatically from locomotive power to turbo-generator 
power. The maximum electrical power required is ap- 
proximately 800 watts. 


Water-Level Control 


Water is pumped into the boiler by means of a 
duplex steam pump. A maximum-pressure governor 
and a cushion tank on the water end are provided. The 
governor throttles the steam supply to maintain the 
pressure at the water end substantially constant at about 
180 1b. 

The water level in the boiler is held by means of a 
Swartwout pressure generator controlling a water regu- 
lating valve, both of which are shown diagrammatically 
in one of the drawings. A separate generator used for 
low-water shut-down is combined with the water-level 
pressure generator. The water-level pressure generator 
consists of a chamber having fins on the outside sur- 
rounding a pipe which is connected to the boiler in the 
same manner as a water column. The pressure genera- 
tor is connected by a small copper tube to the top of a 
valve diaphragm. The generator, piping and valve 
chamber are almost filled with water. When the water 
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level in the boiler is high, the pressure generator re- 
mains comparatively cool and the pressure in the cham- 
ber, piping and on top of the valve diaphragm is at a 
minimum. The valve V-2 then remains closed due to 
the action of the spring. 

As the water level in the boiler drops, more of pipe 
A becomes filled with steam and this heats up the water 
in the generator, increasing the pressure, which in turn 
causes the valve diaphragm to overcome the spring and 
open the valve, thus admitting water to the boiler. As 
the water level rises the pressure is reduced and the 
valve closes again. The design of the valve is such that 
it throttles the water supply gradually and thus tends 
to keep the water feeding at the same rate at which 
it is being evaporated. 

When once adjusted, this water-level regulator is very 
accurate and will hold the water level to within 1⁄4 in., 
plus or minus. 

The low-water pressure generator functions in a 
similar manner. When a pressure of about 15 lb. is 
built up in it, the pressure switch P-3 opens its con- 
tacts and shuts down the boiler. 


Burner and Fire Control 


The burner is of the rotary type driven by a 14-hp., 
3,500 r.p.m. motor. A fan forms part of the burner 
and this supplies part of the air required for combus- 
tion. The larger part, however, is supplied by a turbine 
driven blower requiring about 8 hp. A small amount 
of steam is also introduced near the point of oil de- 
livery, which has been found to assist materially in 
clearing up the fire. 

A study of the diagram of the oil-supply control 
shows that four degrees of fire are provided, one of 
which is used for starting and the other three for run- 
ning. These latter are known as high, intermediate 
and low fires. The intermediate and low fires are con- 
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The boiler feed pump with a water and fuel tank in the 
background 


trolled by magnet valves having key adjustments, while 
the high fire is controlled by a steam-operated dia- 
phragm valve responsive to pressure supplied to the 
turbo blower. 

The boiler is started in operation by placing a lighted 
paper or piece of waste in the firebox and pressing the 
starting button. This starts the burner motor and the 
oil-pump motor. The oil pump delivers the fuel at 
about 25 Ib pressure. The starting button also en- 
ergizes valves M-1 and M-3 and allows oil to flow 
from the pump into the burner cup where it is atomized 
and then ignited. The amount of fire is regulated by 
key valve K-2 and is adjusted to prevent smoking. 

As soon as pressure begins to build up in the boiler. 
steam passes from the boiler through V-3 to the turbo 
blower. Under this condition valve V-3 is wide open. 
The turbo blower starts to turn over at about 12 1b. 
pressure on the boiler and begins to furnish air to the 
firebox. : 

At 25 lb. boiler pressure valve M-2 is energized and 
more oil admitted, the fire now being controlled by 
valve A-/. 

As soon as the boiler steam pressure increases to 
about 60. lb., which is equivalent to about 40 Ib. pres- 
sure on the turbine, valve -4 begins to open and the 
oil supply gradually increases to the full volume, regu- 
lated by valve K-4, with increase of boiler pressure and 
blower speed. 

This condition of fire remains unchanged until the 
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boiler pressure reaches 145 lb. when a pilot valve in 
V-3 causes valve V-3 to close and drop the turbo-blower 
down to a low speed, which is regulated by the by-pass 
valve K-9. The reduction in steam pressure on the 
turbo-blower causes the valve V-4 to close, reducing the 
amount of oil flow and setting up the condition known 
as intermediate fire. 

This continues until the boiler pressure reaches 150 
lb., when a pressure switch de-energizes valve M-3 
and the oil supply is cut down to the minimum, this 
condition being known as low fire. At the same time 
the speed of the burner motor is reduced by inserting 
resistance in series. 

Under this condition of low fire, the boiler supplies 
just about steam enough to operate the turbo-blower, 
turbo-generator and steam pump and not pop the safety 
valves often, without any other load on the boiler. 
Should the load on the boiler be such, however, as to 
reduce the pressure to 145 lb., then intermediate fire 
connections are again established and at 140-lb. pres- 
sure high fire is cut in. 
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The steam generator 


The water-level control in the meantime has been 
functioning to hold the water at the proper level. 


Safety Devices 


Safety devices are provided to protect against the 
conditions outlined below. 

Low water.—This has been previously described in 
connection with the water-level control. This device is 
arranged to shut down the boiler entirely should the 
water drop down about 4 in. below normal working 
level. 

Fire going out.—A pyrostat is located in the boiler 
stack. As long as the fire is burning it remains in the 
hot position. Should the fire go out for any reason, 
the pyrostat breaks its contacts and shuts down the 
boiler entirely. 

Pilot lights.—Two are provided, one which lights as 
soon as the equipment is started and the other as soon 
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as the pyrostat closes its contacts on the hot side. This 
indicates that the boiler is in condition to function auto- 
matically. Pilot lights will also be installed in the loco- 
motives in parallel with the second pilot light so that 


Motor Drive n. Blower, Blower Air 


Oil Pump č cg e 


No.! End 
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Tank 
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Boiler tbri- fi 
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Location of the equipment in the heating trailer 


the crew can tell at once if the boiler should shut down 
automatically. 

The data in the table are typical of one of the evapo- 
ration tests run on the complete equipment. The steam 
input to the turbo-blower, turbo-generator and steam 
pump was not measured, but is estimated to be approxi- 
mately 1300 lb. per hour when the boiler is operating 
4 high fire and about 650 Ib. when operating in low 

re. 
(Concluded on page 187) 


Front of the boiler, showing the burner and the water-level- 
control generators 
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Correct Wheel 
Shop Practices 
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66 NE of the most important subjects in the me- 


chanical departments of American railways is 
that of wheel arfd@.axle work. Large sums of money 
are expended in the purchase of wheels and axles and 
in payment for labor involved. For example, on a 
railroad system owning approximately 80,000 cars, the 
total cost of wheels and labor in connection with wheels 
mounts to over two million dollars a year. 

“From the cost view point alone, the importance of 
wheel and axle work is such that special effort to es- 
tablish and maintain the best practices is justified. A 
still more important element is that of safety. Wheel 
and axle failures not only cause a large loss in property, 
bat may endanger human life as well. That no oppor- 
tunity may be lost to control these failures in so far as 
possible, it is imperative that the railroads, private car 
lines and all outside shops, use every effort to supervise 
their shop practices in such a way as to produce the 
best results. 

“It is essential that employees, who are responsible 
for wheel and axle work in the shops and inspection on 
the line, should have a thorough understanding of their 
work.” 

The A.R.A. “Wheel and Axle Manual,” from which 
the preceding quotation was taken, has brought about 
many improvements in wheel-shop practices and has 
also distributed knowledge of wheels that heretofore 
was somewhat lacking to every corner of our railroad 
family. 

Pursuant to correct wheel-shop practice is good su- 
pervision. A wheel-shop foreman should be a man with 
a requisite knowledge of all types of wheels, plus a 


* Abstract of a paper read at the February 26, 1932, meeting of the 
Eastern Car Foremen’s Association. Mr. Dunbar is division car fore- 
man, Delaware & Hudson, Oneonta, N. Y. 
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By Wesley R. Dunbar* 


Correct wheel-shop practice re- 
quires good supervision—Shop- 
men should be carefully trained 
and periodically examined in the 
use of mounting gages which 
should be checked against mas- 
ter gages every six months 


considerable amount of actual experience on the various 
wheel-shop machines. Along with this he must have a 
good understanding of the A.R.A. Rules, especially the 
rules governing the defects and exchange of car wheels 
under freight and passenger cars. His assistant 
should be a good understudy. The assistant should also 
have a background with some clerical experience to en- 
able him to handle properly the large number of records 
necessary in wheel shops. A wheel-shop foreman must 
be a live wire, ready to grasp and handle the ever- 
changing conditions in connection with the operation of 
his shop. 

To permit correct wheel-shop practices, shop con- 
struction and layout is important. Ample loose wheel 
storage space is necessary to permit proper separation 
of wheels as to tape size to insure proper mating of 
wheels with a minimum amount of handling. 

Nearly all shops are close enough to car-wheel foun- 
dries to avoid carrying an excessive stock of wheels on 
hand thereby avoiding large wheel-stock balance and 


Improper mounting practices will soon destroy the effect of all the care taken at the lathes and boring mills 
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Lathes of this type are used to discover bent axles or wheels not properly bored 


the possibility of wheels outliving the guarantee on the 
platform before being applied for service. 

Proper arrangement of storage tracks is necessary to 
avoid damaged journals and flanges. Loading methods 
and journal protections are extremely important, yet 
are often neglected. We have found that a large 
amount of trouble with wheels after leaving shops can 
be attributed to careless methods of loading and slack 
methods for the protection of journals. 


Boring Mill Practice 


Boring mill practices are often neglected. Proper 
boring of wheels is the most important machine opera- 
tion in any wheel shop. A wheel improperly bored 
does not ordinarily cause trouble until it has been in 
service for some length of time and then—usually a bad 
accident. The base of a wheel must be perpendicular 
with the plane of the wheel to avoid untrue running of 
the wheel resulting in uneven flange wear. The bore 
must be concentric with the tread to avoid out-of-round- 
ness, resulting in truck and track damage. 

Extreme care must be exercised in wheel-bore di- 
ameters, and smoothness of the bore, to prevent loose 
wheels or tearing of axle-wheel seats. 

Wheel boring mills should be of rugged construction 
with particular attention being paid to maintenance of 
the boring bar, cutters and chucks. The mill must be 
maintained with the table running true and with the 
boring bar held true with respect to the center and 
plane of the table, and without chatter. 

Chuck jaws for holding wheels during the boring 
process should be closely checked each week to insure 
proper holding of wheels concentric with the axis of 
the boring bar. A five-jaw chuck is desired. In case 
one point or jaw fails to make contact with the wheel 
there is an indication of wheels being untrue or out-of- 
round. These jaws should be checked periodically to 
prevent excessive wear. 

New wheels can be properly alined by use of the 
correct chuck. In the case of old wheels however, the 
alinement should be made with the front face of the 
rim. The necessary hard steel block of equal height 
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should be used on the cleaned surface of the table to 
support the front face of the rim of the wheel. 

It is always important to have the wheel clean and 
free from dirt, ice or snow, to insure correct concentric 
chucking and boring. Proper storage of loose wheels 
will insure this during inclement or freezing weather. 

The boring bar itself should have a positive mi- 
crometer adjustment for the cutters, accurate to 0.001 
in. If separate roughing and finishing cutters are car- 
ried in the boring bar at the same time, they should be 
separated by a distance greater than the length of the 
wheel hub. This is necessary so that the bar can re- 
adjust itself to its true position after the roughing cut- 
ters have cleared the hub, as the bar may have been 
deflected by the severe side thrust during the roughing 
cut. If this is done and the mill is properly maintained, 
the finishing cut will be concentric as the thrust from 


Boring wheels is the most important machine operation 
in any wheel shop i 
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a shallow cut is not sufficient to deflect the boring bar. 

If much metal has to be removed from the bore, at 
least two separate cuts are necessary to secure a proper 
finish. The finished bore should be straight and truly 
round throughout the length of the hub, concentric 
with the tread of the wheel and with a smooth surface 
iree from ridges, scores or chatter marks. Scoring may 
permit the seepage of oil and cause the wheels to be re- 
moved on suspicion of being loose. 

A radius or chamfer of approximately % in. must 
be turned at the entry or back end of the hub bore to 
prevent scoring the wheel seat during -mounting. This 
cut may be made before or after the finishing cut but 
must never be taken while the finishing tool is in the 
bore as it will exert enough side thrust to cause the fin- 
ishing cutter to score the bore. 

Care should be exercised in withdrawing the boring 
bar after the finishing cut to avoid scoring the bore. 

Three conditions must be met to give a tight and 
effective grip on the axle over the entire bearing area 
of the wheel seat and thus avoid a wheel working loose 
on the axle, or a burst hub: 


1—The wheel bore must be truly round, smooth and free 
from taper. 

2—The axle wheel-seat must be truly round, smooth and free 
from taper. 

3—The difference in diameters, or allowance, between the 
bore and wheel-seat should be only sufficient to give a mount- 
ing pressure within the range prescribed for that type of wheel. 

In addition, the axle wheel-seat must be concentric 
with the journal surface and the wheel bore must be 
concentric with the tread in order to have wheels run 
true in service. 


Mounting Wheels on Their Axles 


The first condition has been discussed above and 
the second will be taken up under “Axle-Lathe Prac- 
tice.” As to the third, the allowance depends upon the 
diameter of the wheel-seat and bore. Ordinarily, the 
bore should be tighter than the wheel-seat diameter by 
0.001 in. for wrought-steels and 0.002 in. for cast-iron 
wheels for each inch of diameter. The metal may, 
however, vary in hardness so that this rule should be 
supplemented by the operator’s experience. The gov- 
erning factors as to proper fit are the tonnage limits and 
the character of the mounting pressure diagram, which 
are discussed under ‘“Wheel-Press Practice.” 

Inside and outside micrometer calipers are recom- 
mended for the measurement of wheel bores and axle- 
wheel seats to insure consistent results. It is almost 
impossible to detect taper and out-of-round conditions 
of a wheel bore without their use. An axle may be 
checked in a lathe. But in all cases the wheel should be 
fitted to its axle. All wheels should have the bore 
cleaned out and inspected for roughness and chips, and 
re-calipered. 

It is preferable to mount new wheels on second-hand 
axles with wheel seats reduced in diameter, and to 
mount second-hand wheels on new axles or axles with 
nearly the maximum seat diameter. 

This is done to make the best use of metal both in 
the axles and wheels. It is particularly necessary in the 
case of multiple-wear wheels where many successive 
borings are necessary. 

When mounting new wheels on new axles, wheel 
seats should be finished to the standard new dimension 
and the wheel bored sufficiently smaller to make the fit. 

New wheels should never be bored for application 
to over-size wheel seats. Second-hand wheels having 
bores too large for standard new wheel-seat diameters 
may be applied to axles with wheel seats not exceeding 
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Vg in. over the standard diameter. All wheels selected 
for mating should be of the same tape size. 


Axle-Lathe Practice 


Correct axle-lathe practice is important. Second- 
hand axles require close inspection before being re- 
turned to service. Axles should be carefully measured 
for tapered, oversize or undersize wheel seats, journal 
diameters and lengths, also collar thickness. Careful in- 
spection is necessary to avoid returning to service jour- 
nals with seams or cracks either lengthwise or around 
the journals. Badly scored fillets should be restored in 
the lathe to the correct radius. Axles having torn or 
rough wheel seats should be placed in lathes and trued. 
This will insure proper mounting of wheels to the re- 
quired pressures and avoid oil seepage and subsequent 
removal of wheels on suspicion of being loose, also 
danger of misfits in mounting or bursting of the wheel 
hub. Axle centers should always be cleaned out be- 
fore placing axles in lathes for truing to insure con- 
centric turning of journals and wheel seats. 

Axles found to be scrap after careful inspection 
should be placed immediately in scrap storage to avoid 
any possibility of return to service. Such axles should 
be marked “scrap.” In our shop yellow crayon has 
proved satisfactory. 

In any wheel shop today, regardless of size, at least 
one axle lathe can be well employed in re-turning axle 
wheel seats and journals to proper condition. The 
more axles that can be passed over a lathe, if for check- 
ing for trueness only, the more wheel failures and ac- 
cidents will be avoided. 

On some roads in the past it has been common prac- 
tice to weld axle fillets. The heating of this section 
causes cracks and subsequent breakage of the journal. 
This is a condition which must be closely followed and 
all axles showing evidence of welded fillets should be 
placed in lathes and a cut taken on the fillet. If short 
chips result when cutting, the axle should be scrapped 
as this is an indication of a welded fillet. Many are 


rotected to prevent rust while 
wheels are in storage 


Journals should be 


discovered on axles during reconditioning in a lathe 
that were not apparent during the usual inspection. 
When truing journals, cutting tools are very impor- 
tant. Narrow tools should not be used. A wide tool, 
about 1% in. in width, is preferable for finishing cuts 
with the necessary radius of 34 in. on one side for the 
fillet and %-in. radius for the collar, and should be ab- 
solutely straight. Standard gages for grinding should 
be maintained to insure uniformity. The cutting edge 
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ot the finishing tool should set slightly above the 
center line of the journal! to produce the best results. 
Axle lathes should be of sturdy construction and tools 
set to prevent chatter. Burnishing or polishing may be 
employed in finishing journals. If burnishing is em- 
ployed, burnishing tools should be of the double roller 
type, one in front and one in back of the journal on 
each end of the lathe. Suitable oil should be used dur- 
ing the rolling process. Particular care should be used 
to see that all dirt or chips are flushed off the journal 
before rolling. 

Immediate protection should be given journals after 
finishing to prevent rust. Axles after finishing should 
be handled very carefully to prevent bruising. Metal 
covers or protection should be used. An axle removed 
on account of overheating requires close attention, es- 
pecially for cracks. Discoloration should be entirely 
removed. 

One of the best points to check up on the quality of 
work turned out by the wheel borer and lathe operators 


An air jack similar to the one shown here should be used 
when taping wheels 


is at the mounting press. However, improper mount- 
ing practices will soon destroy all the care taken at the 
lathes or boring mills. The following should always be 
first in the minds of the mounting-press operators: 


1—See that wheel bores and wheel seats are free from chips 
and dirt and are painted with a mixture of white lead and 
boiled linseed oil, and properly started on the axle to pre- 
vent cramping or cocking of wheel which will result in torn 
wheel seats, or bores and misfits. 

2—Use correct check gages. These should be periodically 
checked with master gages to avoid the use of worn gages. 
Master gages should be available at all times and stored in 
a sturdy case to prevent damage. 

3—Wheels must be mounted centrally on axles to protect 
against excessive flange wear and hot boxes. The best prac- 
tice is to measure and center all axles before mounting. The 
center mark can be punched or marked with crayon. A gage, 
as shown on page 117 of the “Wheel and Axle Manual,” with 
the pointer touching the center mark on the axle may be used. 
Another method is the use of the hook gages for each axle 
size that fits over the end of the axle and of the proper length 
to touch the wheel hub just scant of the final position of the 
wheel. Each wheel should then be pressed on just one-half 
the distance to take the mounting gage. 

4—Operators should be carefully trained and periodically 
examined concerning the use of mounting gages. Journal 
guards or sleeves should be used during the entire mounting 
operation. 

5—Correct mounting pressures should always be maintained 
to prevent loose- or tight-fit wheels. Hydraulograph pressure- 
recording gages should be used on all mounting operations. 
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The recording gages have proved valuable. Through the 
medium of the recorders every wheel mounted is recorded 
on a chart as to number and mounting pressure. The quality 
of work performed is clearly recorded during the mounting 
process. Any sluggishness in reaching the proper pressure is 
recorded as well as any irregular pressures or sudden rising 
of pressures. All these conditions indicate poor boring or 
improper wheel seats. These recording gages as well as regu- 
lar dial gages on the press should be checked with master 
pressure gages which have passed the necessary accuracy tests. 
This is to avoid any possible improper recording of mounting 
pressures. 


Mounting-press men should be particular to mate 
wheels to the axles as previously designated by the bor- 
ing-mill operator, and also be sure that the number 
marked on the wheel corresponds to the number on the 
wheel seat. These numbers are placed by the boring- 
machine operator while measuring wheels for boring. 
Any failure of press men to properly mate wheels and 
axles will result in misfits and confusion. 

Immediately after wheels leave the press, the jour- 
nals and hubs should be given careful inspection. If 
the journals show no sign of bruises or damage a good 
rust preventative should be applied immediately. This 
should be of sufficient durability to prevent washing off 
or melting under the heat of the sun. No material that 
will cake or dry hard on the journal should be used, 


Turning Axle Journals with Mounted Wheels 


Most wheel shops are equipped with a machine 
wherein the journals of mounted wheels can be turned 
without dismounting the wheels. Mounted wheels can 
be rolled or lifted into this machine by means of hoists. 
In addition to the truing of journals, this machine is an 
excellent one on which to test wheels for bent axles, 
wheels bored out of center or out of round. It is con- 
sidered excellent practice to pass all engine and passen- 
ger-car wheels through a lathe of this type for this test. 

Wheels and journals should receive a final inspection 
just prior to being delivered to the storage or loading 
tracks. Handling of mounted wheels with wheel sticks 
should be avoided. Proper arrangement of storage-and 
loading tracks is necessary and the service of an over- 
head traveling crane over storage and loading tracks for 
the purpose of classifying wheels according to size on 
the storage tracks, as well as loading into cars for ship- 
ment, is a practice that is economical beyond doubt. 


Dismounting Wheels 


All shops of any size should have separate presses for 
dismounting and mounting wheels. The dismounting 
press should be so located as to line up with the rails 
of the unloading tracks. The unloading tracks should 
lead direct to the dismounting presses. Wheels placed 
on this track should be carefully inspected for defects 
for which they were removed and any other defects 
which may have been passed up at the point of removal. 
This also applies to journals which should be measured 
and marked for any defects found. All wheels for- 
warded to the shop for handling should be properly 
marked as to defect. Any exceptions taken to these 
markings or failures to mark should be reported at the 
wheel shop and forwarded on a special form to the 
A.R.A. billing department for correction before rend- 
ering the bill. Remount gages should be carefully used 
cn all wheels considered for remounting. 

Just prior to entering the press, a device, such as an 
air cylinder jack or raised platform, should be placed in 
the center of the track leading to the dismounting press 
to facilitate the raising of wheels off the rails to permit 
accurate taping of wheels that are to be remounted. 
Wheels should then be marked according to tape size. 

Journal protection should also be used during dis- 
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mounting to prevent any unnecessary damage to jour- 
nals. The shop layout should permit delivery of scrap 


dismounted wheels directly to the scrap car without in-. 


termediate handling. Overhead hoists and runways 
should be provided to enable the operator to deliver 
axles that need reconditioning before remounting di- 
rectly to storage as near to the axle lathes as possible. 
An additional hoist and runway should be provided to 
permit direct delivery of scrap axles from the dis- 
mounting press to scrap storage. 


Gages Should Be Checked Every Six Months 


Numerous gages are used, including the A. R. A. 
condemning gage, remount gages, journal-length gages, 
and mounting gages. These gages will accumulate con- 
siderable wear during service and unless periodically 
checked, you will waste many dollars as well as create 
hazards of wheels failing in service. 

This practice not only applies within the wheel shop, 
but to all wheel gages in service on the system. We 
have established a practice on our road to have all wheel 
and coupler gages, remount gages, and journal gages, 
checked twice a year with an accurate master gage used 
only for checking purpose. It is surprising the results 
you will get when making these checks. In spite of 
one’s efforts to prevent it, men will use gages as tack 
pullers or hammers. A periodical check of gages en- 
courages their proper care by the men using them. 

We have found that education of our men has re- 
sulted in more efficient performance of their duties. I 
mention this to emphasize the fact that not enough 
time can be spent in teaching and examining men as to 
the proper use of gages. 

One of the most important wheel defects, which has 
been one receiving careful consideration for the last 
year or so by the A. R. A. Wheel Committee, is the 
worn-through-chill condition which is found to be quite 
prevalent, especially on the older chilled-iron wheels. 
This has been in the past a judgment defect. It is 
one of the most dangerous wheel defects and inasmuch 
as the best judgment sometimes fails, the committee is 
working on a gage that will assist in condemning such 
dangerous wheels. Worn-through-chill wheels may re- 
sult from insufficient chill in the wheel when manufac- 
tured. Flat spots allowed to run and work cut will 
result in worn-through-chill wheels. 

We have a gage on the Delaware & Hudson which 

is used to find and judge worn-through-chill. If a 
spot 8 in. or over in length, 1% in. deep exists, the wheel 
is condemned. Of course, if spots less than 8 in. in 
length that show more than 1% in. in depth are discov- 
ered, the wheel can usually be condemned. We have 
checked by sending wheels condemned by this gage to 
wheel works for breaking and find that without excep- 
tion the wheel is actually worn-through-chill. This 
gage also assists materially in locating out-of-round 
wheels that may have been imperfectly cast. 
_ Another situation with which we are all confronted 
in our wheel shops is the wheel with shelled-out spots, 
thermal checks, and brake burns, that are removed on 
account of their mate wheels being condemned by A. 
R. A. gages but in themselves are not in bad enough 
condition to condemn technically by A. R. A. gages, 
while our good judgment tells us they should not be 
returned to service. They amount to merely scrap 
wheels, still we must allow owners secondhand value 
because technically they cannot be scrapped and billed 
according to A. R. A. rules. 

In the case of flange wear, the remount gages fill in 
this gap between A.R.A. condemning gages and good 
judgment. 
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We no doubt remove hundreds of wheels a year as 
described above and satisfy ourselves with the scrap 
we can realize even though the owner is allowed sec- 
ondhand value. This difference is the premium we 
must pay for safety. Like Rule 108 items, it may equal- 
ize as a whole between roads. Perhaps some time the 
Wheel Committee will take action with this case as 
was done in the case of flange wear as covered by the 
remount gage and give us some limits on such defects 
when remounting is involved. 

Multiple-wear wrought-steel-wheel practices are like- 
wise important. Service metal on multiple wear wheels 
is valuable to the extent of $1.01 per yy in. Consider- 
ing the fact that there are about 40/16 in. of this metal 
on each wheel, or about $40.00 worth, it is exceedingly 
important, and the waste resulting from careless turn- 
ing or unnecessary removal of metal involves real 
money. One of the most essential assets to any wheel 
shop handling steel wheels is worthy, well instructed 
and conscientious operators, Proper selection and train- 
ing will usually take care of this requirement. 


Steel Wheels 


Steel wheels coming to the shop for restoring to full 
flange contour or reworking on account of other defects 
require the same careful inspection and gaging as 
chilled-iron wheels. Proper use of the standard 
wrought-steel-wheel gage is necessary to determine the 
minimum amount of metal to be removed to recondi- 
tion a wheel. Failure to do this will result in unsatis- 
factory performance of the work. 

Proper cutting tools are necessary in finishing the 
tread and flanges of steel wheels to prevent ridges, chat- 
ter marks, grooves and tears. A smooth finish will in- 
sure longer life of the wheel and render the wheel less 
susceptible to sliding. An operator, no matter how 
good, cannot turn out good work without the proper 
machinery. 

Before placing wheels ir lathes, each wheel should be 
taped and gaged. Gages should be used on at least 
three points around the circumference about one-thira 
of the circle apart. The tape size, rim thickness and 
amount of metal to be removed should be chalked on 
the back of the wheel on the plate. 

The A. R. A. standard steel-wheel gage is so cali- 
brated that when applied with the leg flat against the 
back of the rim and the end of the movable finger is 
pressed against the face of the flange, the scale on the 
finger will read directly in sixteenths of an inch the 
amount of metal to be removed at the center of the 
tread to restore the flange contour with a “witness 
groove.” The zero mark on the finger corresponds 
to a normal flange thickness of 1-5/32 in.; the specifi- 
cation tolerance permits this dimension to vary yy in. 
over or under which would include readings on the 
gage from somewhat beyond zero (a minus reading) 
to the mark 2 on the finger. For any gage readings 
within this range, therefore, the flange should be con- 
sidered as equivalent to new. Due to the reduction 
in the size of the cut, the calibrations on the finger from 
zero to 4 are not shown, but actually appear on the gage 
itself in accordance with the table. 

The witness mark on the flange serves two purposes. 
First, its presence in the finish turned wheel shows that 
the lathe operator has not wasted service metal by turn- 
ing more off the tread than necessary. Second, it per- 
mits the saving of about 1% in. of service metal each 
time a wheel is turned. This witness mark however, 
must not be more than 3/64 in. deep, and must not ex- 
tend into the throat of the flange. Due to the impor- 
tant part the throat plays in wheel service and safety it 
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is essential that these limits for the witness mark be 
observed. 

If a wheel has a slid-flat spot, the gage should be ap- 
plied outside of the flat spot to determine the total 
amount of tread metal to be removed to restore the 
full flange contour. Another reading must be taken 
in the flat spot, noting the difference in reading on the 
back leg from the previous similar reading. This dif- 
ference plus yy in. allowed for cutting under the hard 
spot is the amount necessary to remove the slid flat. 

For measuring tread wear or flange height, the gage 
used as shown in Fig. 128 of the Wheel Manual, cor- 
responds approximately with 3’; in. hollow wear in the 
tread. The calibrations from zero to 7 on the leg of 
the gage in the upper right corner of Fig. 122 are ap- 
plied optionally for measuring flange heights less than 
1%4 in. The use of this added calibration is illustrated 
in Fig. 129 of the Wheel Manual. 

Many pairs of wheels which come to the wheel lathe 
for turning require considerably more tread metal be 
removed from one wheel than from the mate to restore 
the tread and flange contour. This is usually due to 
flange wear or Occasionally to shelling on one wheel. 
It is apparent that if the good wheel is turned down 
to the finished diameter of the defective wheel, the cost 
in dollars and miles will be considerable. 

It is economical practice, therefore, to dismount such 
wheels and remate them with other wheels which have 
about the same bore diameter and which would finish 
to the same tape size without such a loss of tread metal, 


so that a difference of perhaps 3% in. in service metal 
to be removed may be necessary to justify such practice. 


Correct Practice Is Not Confined to the Wheel Shop 


Correct wheel-shop practices are not confined within 
the wheel shop itself, but extend over the line to all 
repair shops, light-repair tracks or yards. One of the 
most important practices today in view of the general 
railroad economic situation is the close co-operation be- 
tween the foreman using mounted car wheels and the 
source of supply which is to most of us the stores de- 
partment. 
mounted car-wheel supply to a minimum at outlying 
points as it is to keep the supply of loose wheels on 
hand at wheel shops to a minimum. It has been dis- 
covered that some foremen have a tendency to hoard 
re-conditioned or new mounted wheels. His reason is 
usually, using his words—‘“for protection.” His idea 
is fine, but if he is questioned, you will usually find that 
he has not developed any comprehensive data whereby 
he has determined the minimum number of wheels that 
his protection requires, with the result that it is found 
that stocks of wheels can be materially reduced and 
large savings made. 

Shortage of wheels is likewise expensive. The re- 
turn of wheels to the shop for reconditioning is of im- 
portance. It has been found that it was the habit of 
some foreman to fix his mind on his supply of good 
wheels and have a tendency to neglect loading up his 
accumulation of scrap for return to shop. This condi- 


Wheel gages should be checked against master gages every six months 


provided that the cost of dismounting and remating 
does not exceed the saving in value of the service metal. 

The point at which such practice pays depends on 
the cost of operations and the machine equipment of 
each individual shop and should be worked out on that 
basis by the foreman or superintendent. If the shop 
is completely equipped for dismounting and remount- 
ing, a difference of yẹ in. in service metal to be re- 
moved between mate wheels will ordinarily justify re- 
mating to save service metal. If the wheels have to be 
shipped to another point for dismounting and remount- 
ing, the handling costs will also have to be considered 
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tion naturally encourages the over purchase of new 
wheels and axles to keep up with the pool or demand, 
and often a surplus of secondhand axles and wheels 
which are usually difficult to work off in wheel shops, 
especially when large numbers are allowed to accumu- 
late. 

This can be easily controlled by means of a daily 
wheel report on which is indicated in sizes and kinds all 
wheels on hand, and wheels disbursed or used during 
the day. On this form is a space showing requirements 
as well as scrap wheels on hand for shipment. In ad- 
dition to this, the receipt of the last shipment indicated 
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It is just as important to keep the surplus . 


by car number is shown. This form is forwarded daily 
to the wheel-shop foreman through the offices of the 
division car foreman and general foreman. In this 
manner the wheel-shop foreman knows the wheel situ- 
ation exactly and can be governed accordingly. This 
also enables the division officer to keep a check on wheel 
consumption and stock balances which result in small 
inventories. Car movement makes an excellent meas- 
uring stick for the control of demand and supply of 
wheels. 

The reporting of defective wheels or improper work- 
manship on wheels, improper loading or improper han- 
dling of wheels in transit should be required. This re- 
port should be forwarded directly to the division officer 
who should handle for correction in a constructive way 
with the proper parties. 

Wheel cars assigned to wheel service usually carry 
from 18 to 24 pairs of wheels. Much blocking is in- 
volved resulting in high maintenance of wheel car 
floors and transportation charges resulting in such nu- 
merous and small shipments. Some roads, including 
the Delaware & Hudson, have designed cars equipped 
with cradles or rests cut out to take the contour of the 
wheels. This eliminates blocking. With this method 
two or three tiers of wheels may be loaded on one car 
thereby making one car do the work of two or three. 
This eliminates transportation and handling costs as 
well as maintenance costs with respect to the cars and 
blocking. 


Heater Trailer For 
Electric Locomotives 


(Continued from page 180) 


Aside from the desirability of having the operation 
of the boiler automatic in order to eliminate the neces- 
sity for constant manual attention, a number of other 
advantages are obtained over manual operation. 

The principal one is the better combustion due to 
the adjustment of the oil supply being fixed and not 


subject to possible error in judgment of the fireman. 
This results in better fuel consumption, better evapora- 
tion and lower maintenance due to cleaner tubes and 
fewer leaky ones as firebox, heat is more evenly dis- 
tributed. Smoking is also eliminated. 

The automatic water-level control also assists in re- 
ducing the boiler maintenance by keeping the tubes at 
a more uniform temperature. It also allows the 
evaporation to be materially increased. With the high 
evaporation rates used on these boilers the water level 
must be just right to secure the maximum evaporation 
and a change of ™% in. above or below this level ma- 
terially reduces the evaporation. 

With the automatic equipment there is a great deal 
less blowing of pop valves, which is annoying to pas- 
sengers on station platforms. This is also true when 
running and it has also been noted that there is con- 
siderably less operation of the turbo-blower at full speed 
than with manual operation, which increases the effi- 
ciency as well as reduces the maintenance. 

In general, it may be stated that enough advantages 
are obtained with the automatic equipment to warrant 
its adoption, even though there may not be any par- 
ticular need of eliminating the manual supervision. 

The steam heat trailers were designed by the New 
York Centrai engineers and built by company forces at 
the Harmon Electric Shops. The boilers were fur- 
nished by the Peter Smith Heater Company which also 
furnished most of the automatic boiler equipment in ac- 
cordance with designs worked out jointly with that com- 
pany by the New York Central engineering forces. 

Substantially the same equipment has been applied 
to the 22 locomotives operated in the Cleveland Union 
Terminal. The principal reasons for the adoption of 
the automatic equipment were to reduce the amount 
of smoke and gas in the terminal which is mostly cov- 
ered and to decrease the maintenance, both of which 
results have been accomplished. The equipment was 
tested out there first, one locomotive having been 
equipped in the spring of 1931. Also the requirement 
of operating the boilers in the Cleveland Union Ter- 
minal was the underlying reason for developing the 
automatic control equipment. 


Tank car for transporting hydrogen-peroxide built by the General American Tank Car Corporation 


This car has a capacity of 8,000 gal. and is used for shipping hydrogen- peroxide to textile mills where the chemical is used for bleaching purposes. 
e tank is made of aluminum plates manufactured by the Aluminum Com pany of America. 
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Semi-Water-Tube Firebox 
Developed by the B. & 0. 


HE Baltimore & Ohio has developed and applied 

to a number of its heavy 2-8-2, 4-6-2 and 4-8-2 
type locomotives a semi-water-tube firebox which can 
be installed inside the conventional firebox of stayed 
construction, with or without a combustion chamber. 
This development was in connection with a program of 


View inside the semi-water-tube firebox looking up toward 
the crown sheet 


modernization which the B. & O. has had in effect for 
the past five years. 

To modernize a locomotive built 10 or 12 years ago 
and increase the tractive force at high speeds it is nec- 
essary materially to increase the boiler horsepower. 
This is one reason why the B. & O. developed the 

* A description of the Emerson water-tube firebox, which is referred to 


here, appeared in the August, 1931, issue of the Railway Mechanical 
Engineer, page 397. 
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Over thirty per cent increase in 
heating surface secured by add- 
ing two rows of water tubes to 
stayed fireboxes of conventional 
construction—Designed to in- 
crease circulation in the side 
water legs 


Emerson water-tube firebox which eliminates crown- 
sheet, radial and side water-leg staybolts, the only stay- 
‘bolts being in the throat sheet and backhead. This 
water-tube firebox has been applied to a number of 
locomotives on which complete new back ends have 
been required as well as to two of the B. & O. test loco- 
motives recently built by the Baldwin Locomotive 
Works.* 

The semi-water-tube firebox was developed to obtain 
a material addition to the heating surface from exist- 
ing fireboxes. This firebox, shown in the drawing, 
consists of two troughs about 16 in. deep which ex- 
tend longitudinally in the firebox and are welded to the 
crown sheet. The bottom of each trough is connected 
to the side water legs of the firebox by a number of 
circulating tubes. These tubes are rolled and beaded in 
both the side sheets and the troughs. 


Increase in Heating Surface 


This semi-water-tube firebox effects a marked in- 
crease in direct firebox heating surface. The heating 
surface on the 2-8-2 type locomotive on which the first 


fe tay bolts omitted in! this row, as shown 
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Semi-water-tube firebox developed by the Baltimore & Ohio and installed on a number of its locomotives 
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installation was made was originally 256 sq. ft. With 
the semi-water-tube firebox, an additional 74 sq. ft. of 
heating surface was acquired, making a total of 330 
sq. ft. The former firebox, by Cole’s ratios, evaporated 
14,056 lb. of water per hour, while the semi-water-tube 
firebox is capable of evaporating 18,173 lb. of water 
per hour, or an increase of 29 per cent. 

Before conversion the firebox shown in the drawing 
had a heating surface of 327 sq. ft., including the com- 
bustion chamber. After the semi-water-tube firebox 


Firebox with semi-water-tube installation showing the back 
flue sheet and combustion chamber 


was applied, the heating surface was increased to 432 
sq. ft. The evaporation with the original firebox, calcu- 
lated according to Cole’s ratios, was 18,004 lb. of water 
per hour and, after the semi-water-tube firebox was ap- 
plied. 23,793 Ib. of water per hour, or an increase of 
32 per cent. 


Increased Circulation 


Besides increasing the direct firebox heating surface, 
the semi-water-tube firebox increases the circulation in 
the side water legs of the boiler and is expected to pro- 
long the life of the side sheets and staybolts. The 
rapid circulation set up by the semi-water-tube firebox 
will also act as a safety measure for the crown sheet. 
A rapid upward circulation is set up, causing an over- 
flow of water onto the crown sheet, which will prevent 
the crown sheet from being pulled away from the 
staybolts. 

The troughs are so designed that they are free to ex- 
pand and move in all directions with the movement of 
the firebox. Opposite the ends of each circulating tube, 
in both the roof and side wrapper sheets, is a clean-out 
plug which is removed at washout periods, so that the 
water tubes can be thoroughly cleaned when the boiler 
is being washed out. 

Brick arches are applied in the firebox. The arch 
tubes are installed in the usual manner and the arch 
brick is chipped out to clear the circulating tubes. 

The locomotives to which these fireboxes have been 
applied are showing a marked increase in steaming ta- 
pacity and the fireboxes have developed no trouble up 
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to the present time. This design of semi-water-tube 
fire-box is covered by patents in this country and Cana- 
dian patents pending. 


Duplex 
Sleeping Car 


Ay. experimental type of Pullman, called the 
Duplex car, with two single bedrooms on the 
“ground” floor and two more upstairs, together with 10 
standard sections, is now in operation on the Pennsyl- 
vania between New York and Akron, Ohio. The in- 
terior view tells the greater part of the story regarding 
this innovation which is an adaptation of the single 
Ledroom ideas with a slight sacrifice of space, but none 
in comforts. Each room, upstairs and down, has a 
comfortable lounge for general travel, the back of the 
seat being turned down to form a spring-mattressed 
bed at night. Each room has its individual toilet fa- 
cilities and also its own window, and self-regulating 
heating and lighting. 

Referring to the interior view, the right side of the 
picture shows the room entered from the floor level, 
while at the left is the upper room reached by a short 
staircase. The lower room has a rack for luggage, 
while the heavier suitcases can be stored under the stair- 
case. In the upper room, luggage is placed in an in- 
genious cupboard above the couch. 

The only change in the structure of the car body it- 
self to accommodate the Duplex-room arrangement was 
to change the roof from the monitor type to the turtle- 
back type for that portion of the car in which the Du- 
plex rooms are located. This arrangement gives the 
necessary head room for the occupant of the upper 
room and also permits the insertion of a window of 
standard width, but somewhat less than standard 
height in each room. Windows in the two upper rooms 
comprise two sash in each, the upper sash being per- 
manent and the lower sash capable of being raised in 
the usual manner. In the car interior, an offset stee! 


Interior view showing arrangement of Duplex rooms 
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Exterior of Pullman duplex-room car 


partition divides the lower from the upper Duplex 
rooms, as indicated in one of the illustrations, which 
also shows the relative position of the upper Duplex 
100m with the floor elevated three steps above the gen- 
eral floor level of the car. An exhaust ventilator at the 
center line of the car roof is so connected to each room 
as to provide ample ventilation. 


Air-Conditioned 
Train on the C. & 0. 
(Continued from page 176) 


ated by remote-control units. If the car temperature 
drops to too cool a condition, the thermostat opens the 
circuit to the electric speed control, de-energizing the 
relay coils and stopping the compressor. At this point, 
the heating relay, which is tapped into the control circuit 
after the cooling thermostat is de-energized, closes the 
electric circuit to a magnetic valve, permitting vapor to 
flow to the overhead heating coils when the heating 
thermostat calls for it. 

The energizing of the electric speed-control coils is 
accomplished by current from the car-lighting batteries. 
The relay is connected between the battery and the drive 
so that no current is given to the coils until the generator 
has reached a 5-volt output. This is done to break the 
circuit from the battery to avoid draining the current at 
low speed or when parking the car. 

In addition to the regular car-lighting generator pilot 
light, there is a 110-volt blue pilot light for speed con- 
trol of the management. As Amos said to Andy, ‘It is 
pressure switch is applied to the high-pressure F-12 line 
in the compressor box. This device breaks the electric 
control circuit when the pressure of the refrigerant 
reaches approximately 275 Ib. Should the condenser 


CENTRAL 


NEW YORK 


fail to function, the heat developed is not released, with 
consequent building up of pressure. 

For stand-by service, it is necessary to plug into a 
220-volt receptacle located on each side of the car. This 
automatically closes the control circuit for the electric 
starter switch, thus starting the stand-by motor and com- 
pressors. 


An overload trip is provided to break the 


Interior of the C. & O. de luxe coach showing seating ar- 
rangement and interior decorative treatment—The 
air outlets of grilles are in ceiling 


starter circuit, in the event an overload develops. A 
special plug is required to match the receptacle on the 
car. 

The release and stand-by motor contactor are located 
in a dust-proof metal box under the car near the motor. 
The compressor, two condenser coils, one condenser fan 
unit with high-pressure cutout and an ingenious free- 
wheeling device to permit the fans to revolve in the 
proper direction regardless of the direction of car mo- 
tion, are contained as an assembled unit, which may be 
readily removed, in case of necessity, from the air-tight 
sheet-metal container box. 


New York Central 4-6-4 type equipped with S K F engine-truck bearings and with Timken bearings on the driving- 
wheel and tender-truck journals—Built by American Locomotive Company 
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EDITORIALS 


Counting 
Our Blessings 


So quickly do we become accustomed to higher and 
better standards of living that we need frequently to 
be reminded of some of our blessings, else we may 
thoughtlessly injure or damage the very processes that 
make them possible. No more striking reminder of 
this can be found than in the addresses made at two 
of the recent meetings of the New York Railroad Club. 
At the February meeting John J. Mantell, who was re- 
tained by the Chinese government to study the railway 
systems of that country, told of the great natural re- 
sources of China, the sorely needed development of 
which await the building of a more adequate transpor- 
tation system. At the April meeting of the club Charles 


A. Gill, former superintendent of motive power of the- 


Baltimore & Ohio, who has just returned after serving 
a year as chief consulting engineer of the Soviet rail- 
ways, told of the pressing transportation needs of that 
country. True, substantial progress is being made in 
improving the Soviet railways, but they still fall far 
short of satisfactorily meeting the vital needs of that 
country. 

The United States has built up a wonderful trans- 
portation machine, and because of it has enjoyed an 
industrial and agricultural development far beyond that 
of any other country in the world. With it has come a 
corresponding rise in the levels of the standards of liv- 
ing of all of our people. It would seem, therefore, that 
the government should foster and protect this transpor- 
tation machine with the greatest jealousy. 

The railroads until a few years ago enjoyed almost 
a monopoly in the transportation field, and even today 
form the backbone of the country’s transport. Not only 
do they furnish a superior type of service, but, in addi- 
tion, the heavy taxes paid by them are used to forward 
the general welfare and improvement of the communi- 
ties which they serve. : 

Other types of transportation have been growing 
steadily in recent years, as the roads and waterways 
have been improved and since aviation has discarded its 
swaddling clothes. Today, because of these develop- 
ments, the health of the railways is threatened, if, in- 
deed, it has not already been seriously damaged. It is 
not intended to suggest that the railroads should be arti- 
ficially stimulated, particularly if they are in any way 
unsound from an economic standpoint. We do not un- 
derstand, however, why anyone can question the wis- 
dom of subjecting the other types of transportation to 
the same kind of regulation and taxation. To the ex- 
tent that this is not now done, these other methods of 
transportation are practically being subsidized at the 
expense of the railroads. Jn other words, the public is 
paying well for these other services—much more than 
for railroad service in many instances—although much 
of the cost is hidden, since the rates to the shipper do 
not reflect the entire cost of the service to the public. 

The situation of the railroads is fast becoming des- 
perate. Will the American people kill the goose that 
days the golden eggs? If the railroads are put out of 
business, to what shall the communities look for the 
‘vast amount of taxes now paid by them? Railroad se- 
curities valued at billions of dollars are held by public 
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service institutions, such as insurance companies, sav- 
ings banks, and endowment and trust funds of all sorts, 
which concern the interests of every citizen. What is 
to become of these agencies if the railways are forced 
out of business? Will the other types of transportation, 
now being practically subsidized by the government, so 
greatly decrease the cost of living of the average citizen 
that it will offset the losses involved in the destruction 
of the railroads? 


Car Foremen’s Associations 
Deserve Support 


There are approximately ten associations of car inspec- 
tors and car foremen distributed at important inter- 
change points throughout the country and devoted 
to the improvement of the individual members, as well 
as their respective railroads, through a better under- 
standing of the rules of interchange and car-department 
problems, in general. Under the stress of present con- 
ditions, some of these associations are in a fair way to 
suspend operations; others have been forced to con- 
solidate meetings or at least the monthly published pro- 
ceedings ; and, in still other cases, the meetings are car- 
ried on with difficulty, largely owing to the lack of sup- 
port from higher officers in the mechanical department. 
In view of the outstanding service which these asso- 
ciations have performed in the past, as well as the fact 
that they are largely local institutions whose meetings 
can be attended by car inspectors and foremen at little, 
if any, expense, mechanical and car-department officers 
are justified in lending their fullest support and en- 
couragement to these associations in their effort to 
maintain membership and programs at a high standard. 

Certainly, the need for car foremen’s associations 
as educational agencies was never greater than at pres- 
ent. With car-inspection forces largely curtailed, the 
responsibility of present car inspectors and supervisors 
is redoubled and an examination of any representative 
group of car-repair records will indicate all too little 
knowledge of the interchange rules, as well as slight 
appreciation of what the repair records reflect. For 
example, a record of duplicate air-hose application was 
recently checked, the first application being on account 
of a porous hose. The car in question moved on, and 
the following day another inspector, representing the 
same road, applied another new hose at the same loca- 
tion, his record also indicating application on account 
of the old hose being porous. The question is: What 
inference will be drawn from these two records when 
they reach the car owner in Tulsa, Okla.? In all prob- 
ability, the second air-hose renewal was required, owing 
to a coupler bruising or breaking the hose, but, what- 
ever the explanation, the railroad is open to the sus- 
picion of sharp practice in connection with car-repair 
billing because one of its inspectors displayed ignorance 
or carelessness, or both, in making out a bill. 

Car foremen’s associations are an important correc- 
tive influence in preventing the type of car-repair bill- 
ing described above, as well as providing an improved 
general understanding of the interchange rules and an 
incentive to interpret them with a view to expediting 
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car movement with the least delay and expense to all 
carriers involved. Membership in these associations, 
as one member puts it, frequently costs only 81% cents 
a month, or less than the price of a good cigar. Car 
men who are endeavoring to carry on these associations 
should receive the heartiest support and encourage- 
ment from their Superior officers. 


Passenger Equipment 
To Be Improved 


One thing which the railroads will unquestionably do 
in 1932 will be to continue the improvement of their 
passenger-equipment standards, with a view to holding 
and, if possible, increasing passenger traffic. This is 
essential from the point of view of passenger earn- 
ings, prestige and the fact that satisfied passengers often 
develop into satisfied shippers, routing freight traffic 
over their favorite roads. There is every indication 
that this improvement work will include not only the 


acquisition of substantially more new equipment than . 


was purchased in 1931, but also the complete renova- 
tion, in accordance with modern requirements, of the in- 
teriors of many old cars otherwise in good physical con- 
dition and not excessively heavy. Obviously, it would 
be poor economy to rehabilitate cars already obsolete 
from a weight standpoint, due to the adverse effect of 
this weight upon possible train speeds and operating 
costs. Except possibly for air cooling and air con- 
ditioning, no modern development in car design is of 
greater current interest or holds greater promise for 
future improvements in railway service than the use 
of light-weight alloys and materials in cars with ex- 
teriors designed to minimize wind resistance. 

Passenger trains of modern equipment possess po- 
tentially the strategic advantage of combining safety, 
speed, comfort, convenience and relaxation in travel to 
a degree impossible with any single competitor whether 
it be motor coach, private automobile or airplane. Rates 
are, of course, fundamental, and a certain amount of 
railway passenger traffic has doubtless been permanently 
lost to subsidized highway transportation. Super-speed 
requirements favor air transport. The amount of busi- 
ness lost to these and other competing agencies, however, 
is going to depend, in the long run, largely on the kind 
and cost of rail service rendered. This fact consti- 
tutes a challenge which the railways must meet with the 
utmost ingenuity within the resources at their command. 

While considerable progress has already been made 
in raising passenger-equipment standards, plenty of 
room for improvement remains. In spite of the in- 
stallation in recent years of some of the finest new 
sleepers, diners and lounge cars, with all modern con- 
veniences, too much old equipment of this type is still 
far from attractive. Coach-equipment conditions gen- 
erally are even less appealing to the public. More or 
less dirty, dingy, poorly-lighted and ventilated coaches, 
with straight-back, hard seats and no lavatory facilities, 
are still in daily use, notwithstanding the tendency of 
reduced traffic to send less desirable equipment of all 
kinds to the storage tracks. 

In view of these facts and the urgent necessity of 
railways securing their share of the increased passenger 
traffic bound to come, aggressive managements will not 
only bend every effort to install new and thoroughly 
modern passenger equipment, but recondition and bring 
up to date as large a proportion as possible of exist- 
ing passenger equipment, particularly coaches. Much 
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of the latter work can be done at relatively little ex- 
pense, in accordance with carefully developed plans of 
rehabilitation, decoration and equipment. It is sur- 
prising what a great improvement can be effected by 
replacing archaic window designs and “gingerbread” 
interior trim with simple lines and panels. Adequate 


_ ventilation and heating with automatic control and ample 


lighting facilities with attractive fixtures are essential. 
The provision of comfortable seats should by no means 
be overlooked, preference being given, wherever pos- 
sible, in coach equipment, to rotating, reclining-back 
seats. 

With cither new or reconditioned cars, the interior 
design, decoration and equipment schemes should ob- 
viously be prepared or approved by experts who have 
had long experience with the tastes of the traveling 
public. More importance than many railway officers 
appreciate rests in the selection of the proper colors, 
fabrics and lighting-fixture designs to harmonize with 
the general interior treatment. The cost of securing 
this expert advice is insignificant compared with the 
probable cost of embarking on ill-advised and expen- 
sive programs which will not produce the desired effects. 


Maintenance of New 
Vs. Old Power 


It is generally recognized that new locomotives cost 
less to maintain during their first few years of service 
than locomotives of practically identical design and con- 
struction which have been in service a longer period of 
time. Just how much this difference in maintenance 
cost may be is not so commonly known. One of the 
most interesting and instructive discussions of this sub- 
ject is presented in an article by Thomas R. Cook in 
the April issue of “Baldwin Locomotives,” which re- 
ports the results of a critical analysis of the mileage de- 
veloped and the maintenance cost of a group of 3,370 
representative locomotives on a selected group of car- 
riers over a period of about three years. To facilitate 
setting up the relative maintenance costs of locomotives 
of different ages for purposes of comparison, a “horse- 
power unit” was adopted, equivalent to 10,000 horse- 
power-miles. If the cost of repairs is approximately 
one-tenth mill per horsepower-mile, the average cost of 
repairs per horsepower unit would, therefore, be ap- 
proximately one dollar. 

Some highly significant conclusions can be drawn 
from the graph of mileage and cost trends presented 
in Mr. Cook's article. The average trend line for re- 


- pair costs, plotted against locomotive age, rises rapidly 


from $.44 the first year to $.82 during the third year, 
crosses the dollar line at the eighth year and from then 
on increases at the rate of $.036 per horsepower unit 
per year to $2.20 during the forty-first year. If $1.07 
is assumed as the average annual cost for the first 20 
years of motive-power life, this is equivalent to an in- 
crease of 3.4 per cent, or $340,000 increase per year, 
assuming an annual locomotive maintenance cost of 
$10,000,000. f 

The graph, indicating mileage trends, shows a gen- 
eral gradual decrease from an average of 39,000 miles 
per year in the first year to 6,000 miles in the forty- 
first year, due to the transfer of power to less and less 
important runs, starting in main-line and ending in 
branch-line service. It is not anticipated that a reduc- 
tion in mileage as rapid as that occurring with this group 
of locomotives will be experienced in the future as 
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many modern, heavy locomotives can never be used in 
branch-line service even when old. 

On the basis of these curves, representing the aver- 
age of all roads studied, the article indicates that with 
the savings due to repairs only, new locomotives in- 
stalled to replace those 20 years old will repay the in- 
vestment with 5 per cent interest in 17 years. Under 
special conditions, new locomotives may replace loco- 
motives less than 20 years and repay the investment in 
10 years, or less. Entirely aside from the savings in 
maintenance, the installation of new locomotives effects 
improvements in operation, as well as additional sav- 
ings by the re-assignment of replaced power and the 
retirement of older obsolete locomotives. Wide varia- 
tions in operating conditions justify development of 
the most careful studies by mechancial-department 
officers to make sure that the type of power best adapted 
to each particular run on any given road is available 
and assigned. 


Railway 
Researeh 


The wide interest which some of the recent results of 
research in the field of pure science have aroused and 
the sweeping nature of their implications have imparted 
to the term “research” a sort of magic in the popular 
imagination which may be invoked to arrive at a sure 
solution of all the problems of industry. This strong 
appeal to the imagination has been strengthened by the 
fact that certain large units of industry, particularly in 
the electrical and automotive fields, have extensive re- 
search departments which are engaged in extending the 
frontiers of scientific knowledge, as well as on the more 
practical engineering problems pertaining to the de- 
velopment of commercial products. Hence, the question 
frequently arises in one form or another, “Why doesn't 
the railroad industry have a strong centralized research 
department?” 

The popularity of the term “research” has caused it 
to be very loosely used to lend dignity to any kind of 
investigation or survey undertaken to bring together a 
group of facts on almost any conceivable subject. Those 
who propose a centralized research organization for the 
railroads, however, usually have in mind a laboratory 
manned by engineering specialists prepared to undertake 
both investigations of the fundamentals of design and 
operation of equipment as well as the more practical 
problems of the relative merits of competing devices and 
materials which the railroads buy. Such an organization 
would presumably be ready to undertake the answer to 
any technical problem which might be presented to it by 
the railroads as a whole acting through the American 
Railway Association. 

Such a program, however, overlooks the fact that the 
solution of the engineering problems of the railroads is 
not strictly a matter for the railway industry, since the 
railroads in America produce very few of the materials 
or equipment which they use. Those who base their 
suggestion for a centralized research organization for 
the railroads on what is being done in other industries 
also overlook the fact that these other industries with 
research organizations are the producers of equipment 
or service for sale, each with a group of relatively 
specialized problems, while the railroad industry is a 
purchaser of material and equipment from a wide variety 
of industries and that its own centralized research or- 
ganization would necessarily have to deal with a range 
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of problems cutting across the specialized fields of al- 
most every type of engineering. 

The railroad problems are those of the user of things 
in the development of which the engineering talent of 
many industries has contributed, and its engineering 
problems involve questions of operating methods en- 
tirely outside of laboratory technique. 

With the extensive agencies for engineering research 
already available in industries, engineering societies and 
colleges, a centralized organization for the railroad in- 
dustry would involve unnecessary duplication. As M. J. 
Gormley, executive vice-president of the American Rail- 
way Association, pointed out in a paper read before the 
April meeting of the Western Railway Club, the needs 
of the railroads are better served by confining their cen- 
tralized activities to specific investigations of problems 
requiring united action as these problems arise. Where 
these problems involve materials or equipment manu- 
factured by other industries, the cooperation of these 
industries with facilities and advice are available and 
have been utilized, as have also the facilities of en- 
gineering schools. 


NEW BOOKS 


MECHANICAL Woro YEAR Book, 1932. Published by Emmott 
& Company, Ltd., Manchester, England. 361 pages, 6% 
in. by 4 in. Price, 1 shilling, 6 pence. 


The 1932 edition of the Mechanical World Year Book 
contains a new section on Electric and Gas Welding and 
Cutting. The sections on Tooth Gearing, Metals and 
Alloys, and Structural Engineering have been entirely 
rewritten and enlarged, and the remaining sections on 
Steam Boilers, Internal Combustion Engines, Belt Con- 
veyors, etc., have been brought up to date. 


Inpex To A.S.T.M. STANDARDS AND TENTATIVE STANDARDS. 
Issued by the American Society for Testing Materials, 1315 
Spruce street, Philadelphia, Pa. 121 pages, 6 in. by 9 in. 


This index is designed to be of service to those fa- 
miliar with the standards of the American Society for 
Testing Materials in locating any specification or meth- 
od of test in the bound publications in which it appears. 
It is also intended for those interested in ascertaining 
if the Society has issued standards on a specific sub- 
ject. It is a combined index to the 443 A.S.T.M. stand- 
ards and 180 tentative standards in effect as of Sep- 
tember, 1931. A price list gives the prices of the bound 
publications in which the standards and tentative stand- 
ards appear and the prices of standards in separate 
pamphlet form. 


DIESELMASCHINEN V (DIESEL ENGINES). Special edition of 
the V.D.I.-Zeitschrift, 1930. Published by the Verein 
Deutscher Ingenieure, Berlin, Germany. 158 pages, illus- 
trated. Price, paper cover, 7.50 marks. 


This handbook contains 37 articles. It includes the 
most important articles on Diesel engines which have 
appeared in the Journal of the Verein Deutscher 
Ingenieure, as well as papers read before the sectional 
meeting on Internal Combustion Engines at the 
seventieth annual convention of the Verein Deutscher 
Ingenieure and other articles not previously published. 
Six articles are devoted to automobile engines: two 
to Diesel locomotives, and three to marine engines. 
Other contributions deal with thermodynamic re- 
searches, investigations on the operation of engines and 
on fuel injection, with accessories and individual parts, 
etc. 
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THE READER'S PACE 


A Question on 
Coupler Repairs 


.To THE EDITOR: 
It appears to be impracticable to make proper re- 


‘pairs on certain cars. A.R.A. Rule 3, Sec. c, Paragraph - 


2, requires all cars built after November 1, 1920, to 
have A.R.A. Type D, 6-in. by 8-in., or Type E, 6%4-in. 
by 8-in., shank couplers. There have been quite a 
number of cars built since then with Type D heads hav- 
ing 5-in. by 7-in. shanks, and 814-in. butts, and so sten- 
cilled. 

What I should like to know is how to make proper 
repairs to these cars when they are under load, it not 
being practicable to transfer the load or hold the car 
to get material from the owner. 

Could we apply an A.R.A. Type D coupler, 5-in. by 
7-in. shank, 9¥-in. butt, and an A.R.A. yoke and charge 
the owner for betterment, or would we have to apply 
an A.R.A. 6-in. by 8-in. shank to get paid for our time 
and material ? W. E. Hocsin 


Firing-Up With 
Oil Torches 


To THE EDITOR: 

The article on “Smokeless Steaming in the Engine- 
house,” by R. J. Needham, appearing in the April issue 
of the Railway Mechanical Engineer, states that “The 
average amount of oil used per locomotive steamed up 
is somewhat less than 36 U.S. gal.” and that all these 
locomotives are brought up to a pressure of from 140 
to 150 Ib. by means of the oil torch method described. 
While the author hastens to add that “Of course, they 
are not all brought up to pressure from a cold condi- 
tion,” the article gives an impression which I am sure 
Mr. Needham did not intend. 

The quantity of fuel oil required to steam up a loco- 
motive depends upon the size of its boiler, as well as 
upon the temperature of water with which it is filled. 
Three of the largest oil-burning railroads have made 
very thorough tests to determine the exact quantity of 
oil required to generate steam pressure on locomotives 
in comparison with the Direct Steaming method. The 
following figures are taken from these tests: 

Southern Pacific—Los Angeles Tests 
Size of locomotive boiler, approx............ 0.0.0 e ee 


Temperature of filling water, average................- 
Locomotive oil consumption to generate 150 Ib. pressure 134 gal. 


Texas & Pacific—Ft. Worth Tests 


Size of locomotive boiler, approx.............0e eee eee 6.000 gal 
Temperature of filling water, average...............055 200 deg. F. 
Locomotive oil consumption to generate 125 lb. pressure 106 gal. 
Size of locomotive boiler, approx........... 0.0.2 e eee 3.000 gal. 
Temperature of filling water, average............50005 200 dey. F. 
Locomotive oil consumption to generate 125 lb. pressure 73 gal. 
Atchison, Topeka & Santa Fe—Emporia Tests 

Size of locomotive boiler, approx. (shell cold).......... 4.000 gal. 
Temperature of filling water, average.............-2005 205 deg. F. 
Locomotive oil consumption to generate 100 Ib. pressure 62 gal. 
Same boiler (shell hot) 

Temperature of filling water............. 0. ccc eee eens 190 deg. F. 


Locomotive oil consumption to generate 100 lb. pressure 


Since the article in question suggests comparison with 
Direct Steaming, it is pertinent to note that several 
-oil-burning roads are using this system in preference to 
firing up locomotives with oil in a territory where oil 
is obtainable at very low prices. It is also pertinent to 
observe that the pressure type of oil torch, as recom- 
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mended in this article, requires constant attention and 
can produce a very smoky flame unless skillfully han- 
dled. Experience indicates that a vacuum type of oil 
torch is much less objectionable in this respect. Further- 
more, the vacuum type torch does not present so great a 
fire hazard as oil hose under pressure in the enginehouse. 
L. G. PLANT, 


President, Railway Engineering Equipment Company. 


How Do Bill Brown and 
Top Sergeant Feel Now? 


To THE EDITOR: 

The April issue of the Railway Mechanical Engineer 
arrived yesterday shortly after lunch. It was a warm 
spring day and I had eaten heavily. Drowsily I leafed 
the pages over until I came to No. 150 on which was 
your editorial “The Price Will Be High.” With some 
difficulty I kept awake while I read it through to the 
end. Then I fell asleep. And as I slept, I dreamed a 
dream. 

I dreamed that I was standing in Bill Brown’s shop. 
All the men were gathered together. The band was 
there in its bright uniforms. It had just marched in 
playing “I’ve Been Working on the Railroad,” with the 
accent beat on the “been.” Bill Brown, with his clarinet 
under his arm, and the look of Joan of Arc in his eyes, 
stepped from the ranks and made the following address: 

“Fellows, it is with the deepest regret that I have to 
tell you that, beginning next Monday, the shops will be 
closed down for an indefinite period. Of course, you 
appreciate that this most unfortunate event is due to 
business conditions which are entirely beyond the con- 
trol of the management. As Amos said to Andy, ‘It is 
sure too bad that we have hard times coming on when 
we already have a depression.’ (Laughter.) It is 
too bad that you who have served the company loyally 
and well must suffer. However, I know you fellows 
will appreciate the fairness of the management when 
I tell you that we foremen and supervisors are also 
being laid off until further notice, so we are all in the 
same boat. (Applause.) Lets show that our hearts 
are in the right place by giving three rousing cheers for 
the old X. Y. & Z., after which the band will play ‘Auld 
Lang Syne’ .” 

As the happy crowd adjourned, my dream angel car- 
ried me to another shop and deposited me in front of the 
shop bulletin board. Top Sergeant was posting a no- 
tice. He had no thumb tacks, so he was taking down 
the last safety poster and using the tacks to secure the 
new bulletin, which read: “Beginning Monday, April 11, 
these shops will be closed until further notice.” 

“There,” he muttered to himself, “that was the hard- 
est job I ever had to do.” The old Top Sergeant 
walked back to his little cubby hole of an office with his 
head down and looking not to the right nor to the left 
as he ambled along the shop aisle. Sitting down at his 
desk he started checking over his work reports. 

I was awakened from my dream by the jangling of 
the phone. Engine 529 was a mile east of ND tower 
with a loose tire. However, that editorial made me 
think of the Bill Brown-Top Sergeant controversy back 
in '25 and ’26. Wonder how they feel now? . 

` F. O. REMAN. 
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Car Foremen and Inspectors 


Car-Repair 
Costs Cut 


HE possibilities of modern trackless equipment and 
T hard roadways in reducing costs at car-repair 
shops and rip tracks is well illustrated by the results 
with this equipment at the Kirk yard (Gary, Ind.), of 
the Elgin, Joliet & Eastern. As shown subsequently in 
this article, an estimated gross annual saving, less in- 
terest, depreciation, maintenance, etc., of $34,118 is to 
be compared with a total cost for trackless equipment 
and concrete roadways of $27,179. 

Material-handling equipment used at Kirk yard in- 
cludes 1 magnet crane, 1 lift truck, 2 tractors, 1 hand 
platform truck, 2 lumber trailers, 20 rubber-tired truck 
trailers, 35 steel platform boxes, and 125 steel plat- 
forms, 33 in. by 54 in. All of this equipment is used 
in handling materials and assisting in repairing cars at 
this point. At Gary, the magnet crane and two trac- 
tors are assigned to the car shop, where the magnet 
crane handles all wheels, bolsters, truck sides, and all 
heavy material used in repairing cars, the first three 
hours being spent in using the magnet to pick the scrap 
off of the repair tracks. The two tractors with trailers 
deliver all kinds of material wanted at the cars being 
repaired. The tractor drivers get their orders from the 
assistant foreman and then give the orders to the stock 
men at the car shop and the platform dock. The ma- 
terial is loaded on trailers and is then dispatched to the 
job. Order boxes are installed throughout the shops 
and repair tracks and as the drivers pass the boxes the 
orders are picked up. The lift truck is assigned to the 
storehouse and back shop. The operator unloads all 
skid boxes from cars and delivers them to the proper 
place for that class of material, and in the back shop he 
makes regular deliveries of the material called for in 
his orders. This work is all done on schedule time at 
the storehouse. All the material possible is loaded on 
platform skids and is used out of these containers. 


ELGINA 


When this equipment was installed in June, 1930, it 
released four laborers at the storehouse at a saving of 
$360 per month, and also dispensed with 112 man- 
hours per day in the car department, which is equiva- 
lent to a saving in car-department labor of $77.22 per 
day, or $2,007 per month, bringing the total labor sav- 
ing to $2,367 per month. The labor saving of 112 man- 


Skid and power truck used in handling scrap engine wood 


hours per day includes 74 hours’ work of car repairers 
previously required in taking car wheels from the car 
by hand to the wheel shop and returning with new 
wheels. Now a magnet crane delivers two pairs of 
wheels in 10 minutes and eliminates all danger of acci- 
dents, as the crane takes the old wheels off the rails 
and places the new wheels on the rails under the truck. 
The car men do not handle the wheels until they are on 
the rails ready to roll under the trucks. 

The next big saving at Gary was in the handling of 
engine wood. Prior to January, 1931, the mechanical 
department always had two laborers cutting wood for 
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Tractor and trailers used in delivering materials at E. J. & E. car repair yard 
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lighting fires in locomotives. This scrap wood is now 
picked up from the car-repair tracks, loaded on trail- 
ers, and sent to the wood shop for cutting. This wood 
is cut during the spare time in the wood shop, where 
it is loaded on trays and delivered every night by a lift 
truck to the enginehouse for use. The empty trays are 
returned to the wood shop the next morning. Previous- 
ly, the wood was picked up on the repair tracks, placed 
on a push car and then loaded into a gondola car, 
which was switched to the wood saw where the wood 
was unloaded and sawed to size, and then piled at the 
wood saw. When the wood was needed, it was again 
loaded in a car and switched into the enginehouse. The 
use of skids eliminated all of this extra handling of en- 
gine wood at a labor saving of approximately $200 per 
month to the car department by eliminating two la- 
borers. 

One of the pictures shows a magnet crane handling 
one dump door weighing 1,188 lb. Previously it re- 
quired six hours’ work by car repairers and one hour’s 
work by helpers, at a cost of $5.08 per day, to apply one 
door, while the work now requires 30 minutes of labor 
from a truck operator, 30 minutes of a car helper and 
20 minutes of a car repairer, at a cost of 90 cents per 
day, which is equivalent to a labor saving of $4.18 per 
door handled. 

In a similar manner, the work of handling and plac- 


Crane truck used in applying heavy gondola car end gate 


ing one end gate on a gondola car has been reduced 
from 114 hours’ time of a car repairer and an hour’s 
time of a helper, at a cost of $1.71, to 10 minutes’ time 
of a truck operator and 10 minutes’ time of a tractor 
driver, at a cost of 21 cents, netting a saving of $1.50 on 
each end gate handled. 

Truck bolsters weigh 858 Ib. each. It previously took 
four hours’ time of a car repairer and one hour’s time 
of a car-repair helper, at a cost of $3.58, to handle one 
bolster by hand, while a magnet crane operator now 
does the work in 20 minutes at a labor cost of 24 cents. 

Truck sides weigh 445 Ib. each. By reducing the la- 


bor from one hour’s time of a car repairer and a half- _ 


hour’s time of a car-repair helper, at a cost of $1.04, 
to 20 minutes’ time of a truck operator, costing 24 
cents, a magnet crane saves 80 cents per truck side 
handled. A magnet crane also saves $12.27 per day at 
Gary by reducing the work of laborers from 32 man- 
hours’, at a cost of $14.40, to 3 hours’ work of a truck 
operator at a cost of $2.13. 

During the snow storms of last winter, excellent re- 
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Type of magnet crane used in handling car wheels and scrap 


sults were obtained with snow plows pushed by trac- 
tors. During one of the most severe storms, the plows 
were tested on the repair tracks. Within one hour 
after starting to work, all roadways were open and the 
work of delivering material begun. When the snow was 
shovelled, it took half a day to set the material-handling 
work in full motion. 

Hand methods of clearing the roadways on the re- 
pair tracks of snow required 12 laborers, 7 painters and 
8 painter helpers at a cost of $61.82, while the tractor 
methods required only 2 hours’ time of the operator and 
6 hours’ time of a laborer at a cost of $3.78. 

The full saving of labor at Gary, with this equip- 
ment, cannot be estimated, but the measurable savings 
in the aggregate are shown in the table. 


Labor Saving by the Use of Trackless Equipment 
at Kirk Yard 


Total cost of all equipment.. $16,244 

Concrete roudways........ : 10,935 
Total sat ta Cah Dabs hehehe z $27,179 

Gross annual savings............ 2 dash GAR $39,823 

Less 10 per cent depreciation........... $2,717 

Less 5 per cent maintenance, taxes and 

insurance on investment............... 1,358 

Less 6 per cent interest on investment.... 1,630 5,705 

Net annual savings ........... F 


$34,118 


It will be seen that the annual saving credited to the 
work more than exceeds the cost of the initial invest- 
ment, including the concrete roadways. 


Type of malleable-iron brake-lever badge plate applied to 
Chicago & Alton gondola—Applications made to all 
. cars passing through shops 
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Folding Stretcher for 
First-Aid Departments 


CCIDENTS will happen in the best regulated 

shops. For that reason the first-aid or safety 
departments of a well equipped shop usually have fold- 
ing stretchers located at strategic points around a shop 
or repair yard for the handling of those so injured that 
they are unable to walk. The folding stretcher shown 
in the two drawings can be made in the carpenter and 
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Assembly drawing showing the construction and folding 
arrangement of the stretcher 


smith shops, if forgings are substituted for the mal- 
leable-iron parts. Stretchers of this design are also 
part of the equipment issued to passenger and freight 
stations, warehouses, office buildings, etc. 

The wood side rails and handles are of seasoned white 
ash or hickory. Ten-ounce canvas duck, painted brown, 
is tacked to the side rails with upholstery nails. Leather 
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Detail construction of the malleable-iron fittings 
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shoulder straps, 3/32-in. by 7⁄4-in., are provided at both 
ends, as shown. The stretcher is 6 ft. 1 in. long by 
1834 in. wide. The length overall is 7 ft. 75¢ in. The 
height from the floor is 5% in. 


Handy Wagon for 
Transporting Cutting Outfits 


HE wagon shown in the photograph was designed 
for handling oxygen and acetylene tanks around 
the smaller car-repair yards, especially at rip tracks 
where light running repairs are made to passenger cars. 
The amount of cutting at these points is not sufficient to 
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A portable truck for welding equipment that can be 
handled by one man 


warrant the expense of piping gas through the yards, 
however, it is necessary to have a cutting torch available 
many times during the day for removal of bolts, etc. 

Wheels of 30 in. diameter are used and one man can 
move the wagon across a rail if necessary without as- 
sistance. The frame is made from 1%-in., by 1%-in. 
angle and can be riveted or electrically welded. 

A metal box as shown at the top of the wagon is 
provided for torch tips, wrenches, goggles, etc. 
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Gun for 
Injecting Free Oil 


HOWN in the two drawings is the general assembly 
and details of an oil gun designed for injecting 
free oil into the journal boxes of cars as they pass over 
a hump. It is the usual practice when using this gun 
either to have the inspector raise the lid while inspecting 
the cars or to have a man stationed on each side of the 
track who raises the lids before they arrive at the oiling 
point. The lids are closed as the car proceeds along the 
track from the hump. 

The gun consists of a total of 34 parts, of which 31 
are different. Two piston rings, two measuring-cylinder 
plugs and two hand grips, one right and one left, are 
required. 

The handle portion of the body is tapped for a hose 
connection to a portable oil-supply tank, which can be 
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casily moved where desired. An oil passage in the 
handle leads directly from the hose connection to the 
valve, which is operated by a trigger mechanism. 

Pressing the trigger 7 against the trigger spring 20 
causes the trigger link 8 to depress the rachet lever 10 
and rotate the ratchet wheel 17 forward. The ratchet 
wheel rotates the star wheel 16. The pawl notches on 
the ratchet wheel are located 60 deg. around its circum- 
ference, while the points of the star wheel are at 120 
deg. The camed surface or pitch line of the star wheel 
engage the heads of two round machine screws on the 
valve-control slide 15. With the valve-control slide in 
forward position, the front screw head is in contact 
with a point of the star while the rear screw head 
engages the star wheel at the lowest point of the pitch 
line. The lowest and highest points on the pitch line 
are 60 deg. apart. Thus one stroke of the valve-control 
slide is accomplished by a 60-deg. turn of the star wheel 
and ratchet. 


= a 34 FA e, yr 
ekt at 


“je go 
w Ag- -la - 
i C3 16" x 


T T E 
Age No.2-Cover Plate 
pE z wet L 


No.3-Valve Chamber 
EIO re 
© Pi 


No.I4 -Bushing 


No.12-Vaive Rod 
Stuffing Box 
land 


as ol, eta OO ES fe Le 
; i NO.I3-ValveRod ti SB 
asuring Cylinder Plug No.7- Trigger oy Stuffing Box 
z i bible pie } 
teal i z -/ a kfz j> 
Sf--¥ i tet f ke -—- 8% -—-—>} set iy o iwi I easton = 
Wl a e; Hee a as a ' y i. EO No15-Valve Control Silde 
eo ka tet oe MSS bee No23-Starand No24-Pawl wos-pusning < 
s t , T No.19-Bushing J". 1. Pipe Ratchet Wheel Screw : ihe 
pit . Rear ed No.22- Barrel Extension “aie dy prel g H 
. j ' e 5 
Riim No.8-Ratchet 78 sel itty tet Thay wth tt 
d al lever / el Equal sef [By seg tbat “FE a 
N st Fo tS Spaces No.26-Triager N0.27-Trigger oa AA 
ee! eared KS Link K Link Screw No.28 pawis 


at 


AO, FA Holes 


Development of Star Wheel 
No.16-Star Wheel 


AEE e Bnk s 
si oa ci \ 
| 7 E o 
| No.? -Trigger Pin 


o 
ae T 

No.30-Pawl No.31- Hand Grips C-R.and tL.) 
Spring Screw - 


tS f 
No.2I-Piston Rings 


Detail parts of the oil gun—The numbers refer to the parts shown on the section drawing 
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The valve-control slide 15 is connected directly to the 
piston valve 9, which moves in the valve chamber 3. 
Two ports at either end of the valve chamber lead to 
the barrel of the oil gun and to the measuring cylinder. 
The ports to the measuring cylinder are spaced 3,3; in. 
apart, while the ports to the barrel are spaced 4,3; in., 
a difference of 1 in. between the center line of the two 
port openings in the valve chamber at either end. 

The piston valve 9 is made in the form of a spool 375 
in. long and with 3£-in. slides. Oil is admitted to the 
valve chamber through a port which is located in the 
top of the chamber and midway between the two ends. 
With the piston valve in forward position, as shown in 
the drawing of the section through the center of the 
gun, the front port to the measuring cylinder is uncov- 
ered by the valve, while the port to the barrel is blanked 
off. A similar arrangement of port openings but re- 
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Section through the center of the gun for injecting free oil 
into journal boxes 


versed with respect to the ends of the cylinder, is 
effected at the opposite end of the stroke. 

The oil from the supply tank is admitted to the meas- 
uring cylinder via the hose and an oil passage through 
the body of the gun to the center of the valve chamber 3. 

This causes the measuring-cylinder piston 6 to move 
to the rear, forcing the oil out via the rear port, through 
the uncovered end portion of the valve chamber and 
through port to the barrel of the gun. A barrel exten- 
sion 22 of 1%-in. wrought-iron pipe is screwed into the 
end of the barrel to insure greater accuracy. 

The length of the measuring-cylinder piston 6 deter- 
mines the quantity of oil disbursed at each shot. Two 
pistons are provided for this gun, one for a capacity of 
44 pt. and the other ‘for 1/10 pt. The former is 34 in. 
between piston faces and the latter is 2% in., with the 
other dimensions of the piston made to suit. The piston 
rings are charging-valve piston rings for a Westing- 
house U-12 universal valve. 

Oil is fed to the gun from the tank by pressure from 
the shop or yard air line. 


Why Dees 
Lumber Shift? 


Te are probably hundreds of car inspectors 
who would have little difficulty in determining the 
actual cause of the lumber shifting on the car shown in 
the accompanying illustration, yet the car inspector who 
accepted this car from the lumber yard for movement 
over his railroad evidently saw nothing wrong with this 
method of loading. He was wholly responsible for the 
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It is easy to see what is wrong with this load 


delay to the load as well as the additional expense to 
the railroad in rearranging the load and securing it 
safely for further movement. 

The car is only 36 ft. inside length and it can be 
readily seen that the three piles of lumber account for 
but three fourths of the car’s length, therefore the lum- 
ber is shorter than 10 ft. lengths. A.R.A. loading rule 
101 requires that “Lumber or timber less than 12 ft. in 
length should not be loaded on flat cars or above the 
sides or ends of gondola cars, except when loading lum- 
ber of mixed lengths, the minimum length of short 
pieces must not be less than 10 ft.” 

Loads of this nature are dangerous to handle as pieces 
of the lumber are liable to protrude far enough to come 
in contact with trains moving on adjacent tracks. 


Closing 
Gondola End Gates 


SK any car inspector in the train yard how many 
men are required to raise an end gate from the 
floor of a gondola and set it into place and he will prob- 
ably tell you that it requires not less than two and ordi- 


The end gate partly raised 
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narily three men, With the device shown in the illus- 
tration this task can be performed by one man. 

It consists of a regulation track lining bar, which is 
about five feet long. A ¥%-in. hole is drilled (not 
burned) through the bar about 18 in. from the chisel 
end. A piece of % in. by 4 in. wrought iron, 18 in. 
long is formed as shown and is attached to the bar by a 
steel pin or rivet. 

When the end gate is lying on the gondola floor, the 
bar is forced under the edge about 15 in. and is raised 
until the end gate is approximately 12 in. from the 
floor. The car inspector then secures another grip on 
the bar, preferably by placing his shoulder under it, 
and raises the end gate upward until it is about 15 in. 
off the floor. With the weight of the end gate on the 
bar it will remain in this position until the car inspector 
grasps the end gate itself and raises it into an upright 
position. After the end gate is raised off the car flocr 
about 12 or 15 in. no difficulty is experienced in pushing 
it to an upright position. 


Tool for Straightening 
Safety Appliances 


ANY safety appliances, especially grab irons, sill 

Æ steps and ladders are broken by car inspectors 

during the process of straightening which necessitates 

sending the car to a “rip track” to have the rivets re- 
moved and a new part applied. 

An efficient tool for car inspectors in the train yard 
for straightening these parts without heating them is 
shown in the accompanying illustrations. The purpose 
of the tool is to remove the bend in the safety appliance 
without causing distortion or placing a strain on the 
entire appliance. 

A piece of tool steel 114 in. by 30 in. in length is 
formed as shown, the square end being curved 6 in. 
and the section resting against the grab iron being 
grooved sufficiently to prevent slipping. A lacer made 
from 1⁄4 in. by 2% in. flat wrought iron having two 
holes drilled about 1% in. apart for adjustment is at- 
tached to the curved end of the bar with an ordinary 
bolt or a pin. The strain upon the lacer will hold the 
bolt in place without the use of a lock nut. 


| 
4 
a 

Je 


Left: A bent car step, showing how the tool is applied— 
Right: After being straightened 


One railroad has adopted this tool as part of the car 
inspector’s standard equipment and its use has greatly 
facilitated the reduction in safety-appliance defects for 
which it was formerly necessary to send cars to repair 
tracks. Coupler uncoupling levers and hand-brake 
shafts can also be straightened by increasing the length 
of the leverage by the temporary use of a section of pipe. 


ApjorinınG Freicut Cars WitH Same Numser.—Recently 
the Gulf States Creosoting Company plant at Meridian, Miss., 
loaded two flat cars with telephone poles for a consignee at 
Quinlan, Okla. There was nothing unusual about that, but 
there was something distinctly unusual in the fact that one of 
the cars was M&O-70416 and the other IC-70416. If you are 
good at mathematics, you might try figuring out the chances 
of two cars with the same numbers being coupled together in 
a train again. 


Tuey Don’t Know WHERE THEY'RE Goinc But THEY'RE ON 
THEIR Way.—Perhaps the railroads in this country have been 
mistaken in looking for passenger business among people who 
know where they want to go. One of the enterprising railways 
in England is going after business from another angle. It is 
running a series of special trains, particularly for hikers, to 
destinations which remain a mystery to the passengers until the 
trains are under way. All the passengers need is a little money 
and a lot of curiosity. Their itineraries are handed to them 
after the trains have started. On the first trip, during the 
Easter week-end, more than 2,000 passengers crowded the two 
sections of the special train. 


Two views showing how the tool is used for straightening a grad iron—Left: Before—Right: After straightening 
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Back Shop and Enginehouse 


Oxyacetylene Shape Cutting 
Effects Large Savings 


TEE extent to which oxyacetylene shape cutting, 
with equipment varying from the hand-operated 
torch to the automatic, multiple-torch, shape-cutting 
machine, has revolutionized railroad shop practice, with 
attendant economies, is generally recognized. Not all 
shops are provided with the proper equipment, however, 
to capitalize fully on this modern method of manufac- 
ture and some of the illustrations shown in this article 
will, therefore, be of interest, and the comparative cost 
statements possibly suggestive of the tabular set-up 
best adapted to justify the installation of necessary new 
machines. 

In one average-sized railroad shop which, under nor- 
mal conditions, does a considerable amount of manu- 
facturing of parts for the system, an extensive survey 
and statement was made of the work which could be 
done economically on an automatic shape-cutting ma- 
chine. Forty-four individual items were shown on this 
statement,. varying all. the way from large nuts and 
wrenches to locomotive rods and front-frame sections. 
The largest single item, from the point of view of num- 
bers, was 1,000 freight brake levers, to be manufactured 
annually at a net saving of $1,190 as compared to pre- 
vious forging methods. Five hundred offset follower 
plates were called for annually at a net saving of $1,915. 
A total of 480 crown-bar braces were required annually 
at a saving of $127.20, and 240 piston-rod nuts at a 
saving of $100.80. The largest single estimate of an- 
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nual savings was $1,971 for 150 passenger stirrup-spring 
hangers. The total savings, exclusive of material, were 
estimated in this statement to be slightly in excess of 
$11,000 per annum. 

Referring to automatic shape cutting in general, the 
average range of saving over previous forging methods 
varies from 10 to 25 per cent, although in some cases 
where a large amount of machine work is eliminated, 
maximum savings reach 60 per cent or more. On many 
parts, the shape-cutting machine leaves the surfaces 
sufficiently accurate so that the parts can go into service 
immediately without subsequent machine work. With 
practically all locomotive parts, pre-heating is required 
before cutting and normalizing afterwards. In some 
cases, such as locomotive motion work; sufficient stock 
must be left for machining all over. Local shop condi- 
tions also govern, to a considerable extent, in determin- 
ing what economies can be effected by the installation 
of shape-cutting machines. In general, maximum results 
will, of course, be obtained in those shops most poorly 
equipped as regards modern forging machinery and 
heavy-duty milling machines. In any shop, however, 
substantial savings can be shown owing to inherent ad- 
vantages in this relatively new manufacturing process. 

As a rule, it has been found best to locate the shape- 
cutting machine in the blacksmith shop for the reason 
that, when not used on production work, the blacksmith 
foreman often finds it convenient to use the machine 
for many small jobs such as the trimming of billets 
and forgings being handled under the big steam ham- 
mers, making large washers and nuts and many other 
fill-in jobs. The type of templet used with the auto- 


Modern shape-cutting-machine installation—Note excellent light; also overhead crane serving narrow-gage tracks to ad- 
jacent car bottom furnace 
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matic shape-cutting machine is illustrated and comprises 
a steel plate, usually 4 or ṣẹ in. in thickness, provided 
with 14 in. by yẹ in. aluminum templet strips, laid on 
edge and riveted to the steel plate with tubular brass 
rivets. A grooved wheel, power-driven, in the guiding 
head of the shape-cutting machine then follows the 
templet automatically and assures a uniform cutting job. 
The thickness of materiai cut with this machine vary 
from as low as #; in. to as high as 18 in. 


Savings Shown in Comparative Cost Statements 


Referring to the first statement in Table I of com- 
parative manufacturing costs of one front-frame section 


Table I—Comparative Manufacturing Costs—One Front- 
Frame Section, Cut from Billet 


Snare-Cutting METHOD— Previous METHOD— 
SmitH SHOP SmitH SHOP 
Material, 450 Ib. at .021.....$ 9.45 Material, 450 Ib. at .021..... $ 9.45 
Stores, 6 per cent material... .57 Fuel, 360 Ib. at .001604...... .58 
Labor— Forging Stores, 6 per cent material... -60 
Labor—Forging 
Blacksmith, 2% hr. at .87.. 1.96 
Heater, 2% hr. at .77..... 1.73 
Helper, 9 hr. at .57........ 5.13 
Overhead, 50 per cent labor 4.41 
otal csisswosseisanteenss $10.02 
Suape-CuttinG MACHINE 
Nozzle No. 4—Pressure 50 Ib. 
84 Linear in.—5-in. Stock 


Total scent bates ntaakess $23.86 


Labor— 
Set, % hr. at 1.34......... $ 22 
Cutting, 17/60 hr. at 1.34.. 38 
Overhead, 50 per cent labor .30 
Oxygen, 107.2 cu. ft........ 1.45 - 
Acetylene, 9.86 cu. ft. 24 
Stores, 6 per cent mat 10 


Toal cciot 6 cistesangieaasesiaisters's $ 2.69 
MACHINE SHOP MACHINE SHOP 
Labor—Finishing Labor—Finishing 
Slot, O br, DE- Senas $ 4.62 Slot, 1634 hr. at .77...... $12.83 
Overhead, 50 per cent labor 2.31 Overhead, 50 per cent labor 6.42 


Total. Vidals near sets, $ 6.93 Totaly saisis ces sata Fess $19.25 

Total gross cost........ $19.64 Total gross cost........ $43.11 
Scrap ALLOWANCE Scrap ALLOWANCE 

180/1b;. vat! 30057 2% 62:50 bare $ 1.03 180 Ib. at .0044............ S279: 

Total net cost.......... $18.61 Total net cost.......... ery 

18.61 


Total saving effected....$23.71 


cut from the billet, it will be observed that the detailed 
costs, using the oxyacetylene shape-cutting method, are 
set up in the left column and the detailed costs, using 
the previous forging method, in the right column. Since 
the frame section was cut direct from the billet, no pre- 


liminary smith-shop work was required with the shape- 
cutting method, and this saved almost $14. The labor, 
material and overhead expense for the shape-cutting 
operation was $2.69 and only a slight amount of subse- 
quent slotting, presumably of the frame jaw, was 
required, costing about $7, as compared to $19.25 for 


Table 1I—Comparative Manufacturing Costs—One Front- 
frame Section, Profile Forged 


Suapre-Cuttinc MetHop— 


Previous METHOD— 
SmitH SHOP 


SMITH SHOP 


Material, 950 Ib. at .021...... $19.95 Material, 950 Ib. at .021.. .$19.95 
Fuel, 570 Ib. at .001765...... 1.01 Fuel, 760 Ib. at .001765...... 1.34 
Stores, 6 per cent material.... 1.26 Stores, 6 per cent material... 1.28 
Labor—Forging bor—Forging 
Blacksmith, 3% hr. at .87.. 2.90 Blacksmith, 5 hr. at .87.... 4.35 
Heater, 3% hr. at .77..... 2.57 Heater, 5 hr. at .77.... . 3.85 
Helper, 13% hr. at .57... 7.60 Helper, 20 hr. at .57...... 11.40 


Overhead, 50 per cent labor 6.54 Overhead, 50 per cent labor 9.80 


Total: is bossa roh Rano $41.83 
SHAPE-CUTTING MACHINE 
Nozzle No. 4—Pressure 45 Ib. 
97 Linear in.—4%-in, Stock 


Otel: eas Aisa Unan $51.97 


Labor— 
Set, 113/60 thr. at 1.34....$ 1.63 
Cutting, 17/60 hr. at 1.34.. 38 
Overhead, 50 per cent labor 1.00 
Oxygen, 99 cu. ft..........45 1.33 
Acetylene, 8 cu. ft........... 19 
Stores, 6 per cent matcrial.... .09 
Total: sca sidecewaserascoe $ 4.62 


MacHINE SHop 


Macuine Suor 
Labor—Finishing 


Labor—Finishing 


Plane, 8 hr. at .77....-... $ 6.16 Slot, IS hr, ati 0275.26 tiee $11.55 
Slot, 6 hr. at .77.......... 4.62 Plane, 5 hr. at .77........ 3.85 
Overhead, 50 per cent labor 5.39 Overhead, 50 per cent labor 7.70 
Total E E TEE T $16.17 Total EEE NA CT, $23.10 
Total gross cost........ $62.62 Total gross cost........ $75.07 
Scrap ALLOWANCE Scrap ALLOWANCE 
305 Ibi. at. S0083- access cas $ 2.53 500 Ib. at .00516..........-. 2.58 
195° 1b; at OSIO e scien is 1.01 
Total net cost.......... $59.08 Total “nét istiari 23% $72.49 
59.08 


Total saving effected. ...$15.41 


machining required by the previous method. After de- 
ducting scrap allowances, the table shows that the total 
saving effected by the use of the shape-cutting method 
over the previous method was $23.71. 

Table II also shows the comparative manufacturing 
costs of a front-frame section which was, in this case, 
profile forged and, consequently, resulted in a smith- 
shop charge for both methods of manufacture, with a 
$10 saving in favor of the shape-cutting method. The 
cost of the shape-cutting operation was $4.62 and $12.35 
was saved in the subsequent machining operation, leav- 


Unusually heavy alloy-steel front-frame section cut directly from a 7,200-lb. billet on the shape-cutting machine 
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ing a total saving, after deducting the scrap allowances. 
of. $13.41. The fact that this front-frame section 
weighed 950 1b., as compared to 450 Ib. in the case of 
the front-frame section cut from a billet renders the 
greater saving in that case particularly impressive. 

A detailed examination of the table of main-rod 


Table [11—Comparative Manufacturing Costs—Two Main 
Rods, Heads Profiled 


Previous MerHop— 
SmitH SHOP 


Suare-Cuttinc MetHop— 
SmitH SHOP 


Material, 6110 Ib. at .02..... lar 20 Material, 6110 Ib. at .02..... $122.20 
Fuel, 3666 lb. at .001715. 6.30 Fuel, 4838 Ib, at .001715.... 8.39 
Stores, 6 per cent material. $ 71 Stores, 6 per cent material. 7.84 
Labor—Forging Labor—Forging 
Blacksmith, 20} hr. at .87 17.69 Blacksmith, 30% hr. at .87 26.54 
Heater, 20% hr. at .77.... 15.46 Heater, 3014 hes at .77 .. 23.49 
Helper, 814% hr. at .57.... 46.39 Helper, 122 hr. at .57..... 69.54 
Overhead, 50 per cent labor 39.77 Overhead, 50 per cent labor 59.78 
POl < 5:5 .acki1a, £9 tte Meee $255.52 Teta) anara haa 5 a eee $317.78 


SHAPE-CUTTING MACHINE 
Nozzle No. 4—Pressure 50 Ib. 
221 Linear in.—5-in. Stock 
Labor— 

Set, 3% hr. at 1.34........ l  .89 
Cutting, 17/15 hr. at 1.34 1.96 
Overhead, 50 per cent labor 1.4 
Oxygen, 557 cu. ft.....2... 7.3 
Acetylene, 51 cu. ft......... 1.2 
Stores, 6 per cent material.. 5 


Total ca ssSesri tastiest $ 13.44 
Macuine SHOP MACHINE SHOP 
Labor—Finishing Labor—Finishing 
Bore, 16% hr. at .77..... $ 12.70 Drill & bore, 35 hr. at sds $5: 43 
Slot, 11% hr. at .77...... 8.85 Mill, 43 hr. at .77.. 11 


Mill, 19 23/30 hr. at .77.. 15.22 
Overhead, 50 per cent labor 18.38 


TOWN Gis weap cies saciens $ 55.15 


Slot, 14% hr. at. ‘29 
Overhead, 50 per cent labor 44.92 


TOtal E E AANE E $134.75 


Total gross cost... $324.11 Total gross cost... $452.53 
SCRAP ALLOWANCE CRAP ALLOWANCE 
1734 Ib. at .0061..... ...$ 10.58 3808 Ib. at .0047........... $ 17.90 
2074 Ib, at. 00487. iasa 9.74 
Total net cost......... $303.79 Total net cost.........- $434.63 
303.79 
Total saving effected... .$130.84 


manufacturing costs, shown in Table III, will be of spe- 
cial interest because of the large savings effected, which 
aggregated $130.84 per pair of rods in favor of the 
shape-cutting method. Referring to the tabulation at the 
left in Table III, the first operation consisted of forging 
the rods from billets with the heads left blank for pro- 
filing with the shape-cutting machine. The smith-shop 
costs, including complete charges for material, fuel, 
labor and generous charges for stores and overhead 
expense, total $255.52. Using a No. 4 nozzle at a pres- 
sure of 50 Ib., the main-rod heads were profiled and pin 


holes cut on the shape-cutting machine, a total of 221 
linear inches of 5 in. stock being cut. With suitable 
labor charges for one operator and one helper, material 
charges for 557 cu. ft. of oxygen and 51 cu. ft. of acety- 
lene and suitable charges for stores expense and over- 
head, the shape-cutting operation cost $13.44. Subse- 
quent machining of the main rods all over, necessitated 
in the interests of removing all surface imperfections, 
cost $55.15. Deducting a scrap allowance, the total net 
cost of making two main rods by this method was 
$303.79. Referring to the right column, the detailed 
costs of manufacture by the previous method are indi- 


Table IV—Comparative Manufacturing Costs—Six Eccentric 
Rods, Profile Forged 


Previous MetHop— 
Situ SHOP 


Suare-Cuttinc MetHop— 
Smita SHOP 


Material, 1788 lb. at .021. mae 3 Material, 1788 Ib. at peee $37.55 
Fuel, 1073 1b. at .001604. 5 Fuel, 1430 lb. at .001604. 2.29 
Stores, 6 per cent material. . 2 A Stores, a per -cent material. 2.39 
Lahor—Forging Labor— For; 
Blacksmith, é hr. at .87. 5.22 Blacksmith, "5 hr. at .87. 7.83 
Heater, 6 hr. at .77...... 4.62 eater, 9 hr. at .77...... 6.93 
Helper, 24 hr. at .57...... 13.68 Helper, 36 hr. at .57..... 20.52 
Overhead, 50 per cent labor 11.76 Overhead, 50 per cent labor 17.64 
Total. G. Siw aesterd csinstncs $76.91 Total) ,acesdeacesedectin $95.15 


SHAPE-CUTTING MACHINE 
Nozzle No. 4—Pressure 55 Ib. 
129 Linear in.—3-in., 4-in., 

6%-in. Stock 
Labor— 


Set;..1. he: at Aosto $1.34 
Cutting, 23/10 hr. at 1.34 3.08 
Overhead, 50 per cent labor na 


Oxygen, 836.4 cu. ft........ .29 
Acetylene, 78.42 cu. ft 3 1.92 
Stores, 6 per cent materi .79 


Total, sans cade cose eneet $20.63 
Macuine SHOP 
I.abor—Finishing 


MACHINE SHOP 
Labor—Finishing 


Drill, 414 hr. at .77...... $ 3.46 
Slot, 534 birat l yers $ 4.04 Slot, 8 hes- at Aanisssnee 6.16 
Mill, 2734 hr. at .77..... 21.17 Mill, 4534 hr. at .77..211; 35.11 
Plane, 12 hr. at .77...... 9.24 Plane, 14% hr. at .77.. 11.16 
Overhead, 50 per cent labor 17.23 Overhead, 50 per cent labor 27. 95 
Total eaget sakai $ 51.68 TOL sissies ar ninpa $ 83.84 
Total gross cost........ $149.22 Total gross cost........ $178.99 
SCRAP ALLOWANCE Scrap ALLOWANCE 
S28 Ths at OST acc crass erase E 3:01. 4206: Ibs at Otra $ 5.31 
678 lb. at .0044............ 2.98 
Total: thet: <costs << sass $143.23 Total net cost......... $173.68 
143.23 


Total saving effected... . 


cated, a substantially more extensive forging operation 
being acquired at a cost of $317.78, or, roughly, $62 more 
than when the shape-cutting machine is used. Similarly, 
by the previous method of manufacture, substantially 


Miscellaneous templates used in manufacturing locomotive and car parts on automatic oxyacetylene shape-cutting machine 
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more subsequent machine work was required on the 
roads at a cost almost $80 more than when the shape- 
cutting machine was used. The large savings in both 
smith-shop and machine work account for the total 
saving mentioned of $130.84 per pair of rods. 


Table V—Comparative Manufacturing Costs—Two Spring- 
Equalizer Beams, Cut from Billet 


Previous MetTHop— 
SmitH SHOP 


SHAPE-CUTTING MetHop— 
SmitH SHOP 


Material, 316 Ib. at .021...... $ 6.64 Material, 316 lb. at .021...... $ 6.64 
CCS ae | ee | Sse cet c — Fuel, 240 lb. at .00164....... 39 
Stores, 6 per cent material.. .40 Stores, 6 per cent material....  .42 


abor—Forging x 
Blacksmith, 2 hr. at .91.... 
Heater, 2 hr. at .81.. N 
Helper, 8 hr. at .61....... 
Overhead, 50 per cent la 


Labor— Forging 


Total) qssoasashctws pore we $ 7.04 
SHAPE-CUTTING MACHINE 
Nozzle No. 4—Pressure 45 lb. 
89 Linear in.—4%-in. Stock 
Labor— 
Sét, -O hr. at 1.42..5.0005. $ 
Cutting, .50 hr. at 1.42.... 
Overhead, 50 per cent labor. 
Oxygen, 175.0 cu. ft......... 2. 
Acetylene, 15.5 cu. ft........ 
Stores, 6 per cent material... 


Total eicos sions bic Bites Wie $ 5.06 
MACHINE SHOP 
Labor—Finishing 


. Y, 
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.MAcHINE SHOP 
Labor—Finishing 


Total gross cost......... $12.10 Total gross cost........ $19.93 
SCRAP ALLOWANCE Scrap ALLOWANCE 
162 Ib. at .00743............ $ 1.20 162 Ib. at .00506............ $ .82 
Total net cost.......... $10.90 Total net cost.........- ary 
10. 


Total saving effected....$ 8.21 


As in the case of main rods, the comparative costs of 
manufacturing six eccentric rods, shown in Table IV, 
indicate an important saving in favor of the shape- 
cutting method. As these rods cannot be cut direct 
from billets, but must be profile forged, a forging oper- 
ation is required with both the shape-cutting method 
and the previous method, the amount of forging work 
and, consequently, its cost, however, being approxi- 
mately $18 less in the former case. The cost of the 
shape-cutting operation is given as $20.63 and the ma- 
chine shop cost as $51.68, or, roughly, $32 less than 


Table VI—Comparative Manufacturing Costs—Four Guide 
Yokes, Profile Forged 


Previous MetHop— 


SHAPE-CUTTING METHOD— 1 
SMITH SHOP 


SmitH SHOP 


Material, 7120 lb. at .021...$149.52 


Fuel, 4272 Ib. at .00179.... 7.64 
Stores, 6 per cent material.. 9.42 
Labor—Forging 
Blacksmith, 24 hr. at .87.. 20.88 
Heater, 24 hr. at .77..... 18.48 
Helper, 96 hr. at .57..... 54.72 
Overhead, 50 per cent labor 47.04 


Total sore rete ee uap $307.70 
SHAPE-CUTTING MACHINE 
Nozzle No. 4—Pressure 60 1b., 90 Ib. 

40 Linear in., 8 in. Stock 
32 Linear in., 12 in. Stock 
Labor— 
Set, 2 hr. at 1.34......... $ 2.68 
Cutting, 14% hr. at 1.34.. 1.79 
Overhead, 50 per cent labor 2.24 
Oxygen, 716 cu. ft......... 9.67 


Acetylene, 60 cu. ft..... re aista 1.47 
Stores, 6 per cent material. . .67 
an ETAL TE $ 18.52 


MACHINE SHOP 
Labor— Finishing 


Mill sides, 75 hr. at .77...$ 57.75 
Est. plane, 38 hr. at .77.. 29.26 
Mill edges, 24 hr. at .77.. 18.48 
Slot, 8 hr. at .77......... 6.16 
Overhead, 50 per cent labor 55.83 
Total stsae2s to's ue dae? $167.48 
Total gross cost........ $493.70 
Scrap ALLOWANCE 
2400 Ib. at .0083.......... $ 19.92 
2080 Ib. at .00547......... 11.37 
Total net cost.......... $462.41 
204 


Material, 7120 Ib. at .021...$149.52 
Fuel, 5696 lb. at .00179.... 10.19 
Stores, 6 per cent material... 9.58 
Labor—Forging 


Blacksmith, 36 hr. at .87.. 31.32 
Heater, 36 hr. at .77...... 27.72 
Helper, 144 hr. at .57.... 82.08 
Overhead, 50 per cent labor 70.56 
Total! waivers casos anacats $380.97 
Macuine SHOP 
Labor—Finishing 
Mill sides, 87 hr. at .77...$ 66.99 
Plane, 64 hr. at .77.. 49.28 
Mill edges, 40 hr. at . 30.80 
Slot; 12" hr. at FF ec iiewss 9.24 
Overhead, 50 per cent labor 78.15 
TOAL otriasa ma sas $234.46 
Total gross cost........ $615.43 
SCRAP ALLOWANCE 
4480 Ibs. at .00547.......... $ 24.50 
Total net cost.......... $590.93 
462.41 


Total saving effected... .$128.52 


Railway Mechanical Engineer 


when the rods are machined all over direct from the 
forging. The total saving effected in the manufacture 
of these six eccentric rods by the shape-cutting method 
is given as $30.45. 

In the case of the two spring-equalizer beams, cut 
from a billet, as shown in Table V, no preliminary forg- 
ing is required with the shape-cutting method nor is any 


subsequent machining necessary. The total gross cost - 


is, therefore, given as $12.10, which may be compared 
with $19.93 by the previous forging method, or, deduct- 
ing the necessary allowances for scrap, a total saving 
of $8.21. 

In Table VI, the comparative costs of manufacturing 
four guide yokes are shown. About $73 is saved in 
the preliminary profile-forging operation over the cost 
of forging by the previous method. The cost of the 
shape-cutting operation, which involved 40 linear inches 
of 8 in. stock and 32 linear inches of 12 in. stock totaled 
$18.52. Subsequent machine work on the guide yokes 
was only $167.48 or almost $67 less than by the former 
method, leaving a total saving, after deduction of the 
proper scrap allowances, of $128.52. 

These specific illustrations of the economical use of 
oxyacetylene shape-cutting equipment in railway shops 
might be continued indefinitely, but it is believed that 
enough have been cited to stimulate renewed interest in 
this particular type of equipment. 


Whitening the Edges of 
Footboards on Switchers 


NUMBER of railroads have adopted the practice 
of painting the edges of front and back foot- 
boards on switching locomotives with white paint in 
order to cut down injuries to men whose duty demands 


Painting the footboards white makes it easy to see them 


that they ride on these steps while switching trains or 
cars. 

One coat of paint applied to the edges of the steps 
once each week will keep them sufficiently bright te 
attract attention and will prevent many injuries es- 
pecially on night shifts or during toggy or rainy 
weather. 


Do THey Take Orp Razor BLapes?—The problem of what to 
do with antique railroad equipment has been solved by the 
Chicago & North Western, which presented a collection of 
obsolete railroad materia! to the Museum of Science and 
Industry in Chicago. 
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Two Lifting Hooks 
For the Back Shop 


HE problem of handling material around a shop 
and providing suitable equipment for doing the 
job requires considerable ingenuity. Two hooks are 
shown in the drawings, one of which is designed for 
lifting shoes, wedges and crosshead slippers when still 


Device for lifting shoes, wedges and crosshead slippers— 
Used on rough castings 


rough castings, and the other is used for handling 
engine-truck brasses. Both hooks are of simple con- 
struction and can be made in the smith and machine 
shops. 

Shoes, wedges, or crosshead slippers are clamped 
between the two 5-in. screws and 4-in. pointed dowel 
when the lifting chain is pulled taut. The screws, which 
are inserted through a 34-in. by 2-in. by 4-in. crosspiece 
welded to the long clamp arm, are placed 3 in. apart 
and can be adjusted to suit. The hook or chain fasten- 
ing is in the shape of an inverted U and is secured to 
the two lift arms. These arms are pivoted to the short 
clamp arm by a -in. bolt. 

The hook for lifting engine-truck brasses is of some- 
what similar design with respect to method of opera- 


Hook for lifting engine-truck brasses 
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tion. Raising,the lift arm clamps the brass between the 
three contact points, A ¥4-in. by 1%4-in. by 4-in. 
crosspiece welded to the inside shoulder of the lift arm 
is provided with two contact points which are made 
from 54-in. bolts screwed into tapped holes as shown. 
A %-in. clamp screw at the opposite end of the device 
provides for necessary adjustment. 


Sereen Shields 
For Bench Vises 


PIECE of front-end netting attached to the side 

or end of the work bench in the shop will prove a 
valuable aid in preventing injuries to employees as a re- 
sult of chips or flying particles from the vise striking 


A chipping shield will prevent injuries to nearby workmen 


them while they are either engaged at some job in the 
vicinity of the bench or are merely walking past it. 

Where a great amount of chipping is done, such as 
cutting bolts or rivets out of pipe clamps or removing 
nuts from defective bolts and rods it is advisable to 
provide a shield on the end and on one side of the 
bench. 

The employees using the vise should be instructed 
to chip toward this shield, otherwise it is useless. 


Air-Operated 
Snow Flanger 


By E. Sears* 


WING to the accumulation of snow on the track 

during the winter months, especially in the moun- 
tainous section of the Chicago, Milwaukee, St. Paul & 
Pacific, it is necessary to run a flanger at intervals to 
clear the snow out between the rails. 

A special flanger was built and applied on electric 
locomotive No. 10209. Fig. 1 shows a window midway 
along the cab built out so the operator of the flanger 
can see in either direction and can raise the flanger 
to avoid any of the interferences that are located along 
the track, such as crossings, etc. This flanger is be- 
tween the two units and can be seen just below the ex- 
tension window. Inasmuch as these locomotives are 


* Mr. Sears is division master mechanic of the Chicago, Milwaukee, 


St. Paul & Pacific at Deer Lodge, Mont. 
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not turned on a turntable at the outlying points, the 
flanger is built so it will flange in either direction. 
Fig. 2 shows a side view of the flanger. It is built 
in the form of a plow and is double-pointed to plow 
in either direction. Spring-steel strips are used at the 
bottom of the flanger to clear the snow out below the 
rail for a depth of 3 in. The outside wing, which is 


shown in Figs. 2 and 3, is self-adjusting so as to throw 
the snow in either direction and adjust itself to either 
mold board. 

The flanger is operated by an air valve which is lo- 


Fig. 1—Electric locomotive equipped for snow flanging 


cated near the extension window shown on the side of 
the cab at the back of the B unit, Fig. 1. It is operated 
by an air cylinder, the piston rod of which presses down 
on the wishbone levers, as shown in Fig. 3. The cylin- 
der is in a vertical position and the operating levers 
for raising and lowering the plow are pivoted to 
the frames. The plow is locked in the raised position 
by a dog on either side of the vertical pistons, which 
are locked in place by pins. When the flanger is to be 
operated, air is admitted to the cylinder which lifts the 
plow up so that it can be unlocked. The weight of 
the plow lowers it and forces the air from the cylinder 


Fig. 2—The flanger is double pointed and plows 
in either direction 


so that there is no pressure under the piston when the 
plow is operating as a flanger. The only time air is 
used is when it is desired to raise the flanger for ob- 
structions between the rails, or to raise and lock it per- 
manently for transportation. This flanger is built to 
standard clearances so that there is nothing to be re- 
moved when the flanger is not in use. 

The advantage of having a flanger of this kind is 
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Fig. 3—Snow flanger showing the location of the air cylin- 
der and system of levers for raising and lowering 


that the roadmaster, or one of his representatives, can 
go out with the locomotive when it is in regular freight 
service and do the flanging while the locomotive is han- 
dling a train, so there is no cost for extra train han- 
dling. 

Fig. 2 shows the guides for the vertical pistons which 
are 6 in. in diameter. These are bolted to the face of 
the truck frame. A long brace from the binder to the 
plow is included, which can either push or pull to take 
part of the strain off the vertical pistons. Fig. 3 shows 
the location of the two pistons, one on either side of 
the end frame. 


A quaint road house in southern California modeled after 
an enginehouse 
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NEW DEVICES 


A.R.A. Type “E” 
Coupler 


The culmination of 14 years of joint 
study of the type “D” coupler by the 
A.R.A. Coupler Committee and the 
coupler manufacturers is the recent an- 
nouncement of the new A.R.A. type “E” 
coupler which is being manufactured by 
the American Steel Foundries, Chicago; 
Buckeye Steel Castings Company, Co- 
lumbus, Ohio; Gould Coupler Company, 
New York; McConway & Torley Com- 
pany, Pittsburgh, Pa.; and National 
Malleable & Steel Castings Company, 
Cleveland, Ohio. The type “E” coupler 
is so designed that it may be furnished 
for rotary or top operation. In the ro- 
tary operated type “E” coupler the 
knuckle is unlocked and opened easily 
and positively by the use of the operat- 
ing rod only and its anti-creep feature is 
positive. These features of coupler serv- 
ice make the rotary operated coupler the 
preferred form for general use. The 
same coupler can be fitted by a change 
of actuating parts only for either type 
of operation. 

The improvements and advantages 
claimed for the new type “E” coupler 


A.R.A. Type E coupler 


are: Increased strength of knuckle-side 
wa!l of the coupler; reinforcement of 
the front face of the coupler; improved 
operation; improved lock-to-the-lock; 
improved top lock lifter; the impossibil- 
ity of the top lock lifter becoming wedged 
beneath the anti-creep lug; increased 
strength of the lock leg and improved 
support for the lock; prevention of verti- 
cal slipover and increased strength of 
shank. 

In the type “E” coupler the top and 
bettom walls of the head, where they 
join the side wall above and below the 
knuckle tail, have been brought closer 
together and have been joined to the 
sid2 wall by large fillets. These walls, 
therefore, surround the knuckle tail more 
closely with the result that the buffing 
blows from the knuckle tail are dis- 
tributed over a larger area and the 
bending stresses set up in the side wall 
are greatly decreased. In addition to 
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this, the side wall thickness has been 
increased 1% in. 

In providing reinforcements for the 
front face of the coupler, four changes 
have been made: (1) The guard arm has 
been redesigned to be stronger in keep- 
ing with the greater strength of the new 
shark; (2) the front face thickness has 
been increased and a more uniform dis- 
tribution of metal has been secured; (3) 
the notch provided in the type “D” 
coupler through the upper front face 
for the insertion of the lock has been 
eliminated; (4) the new shank locates 
the key slot % in. higher than the pres- 
ent one thus preventing some of the 


> — SH 
Type E coupler 
with a 6%-in. by 
8-in. shank for 
new equipment 
“Top Qperation : Used with ether size shart. 
Toto! Uf to lock set Aj” 


Tote! Lf? to throw knuckle Sf" 


El 8’ stent for new 


Pe detoiis of shart ard key stot see plete D, 


drooping of the coupler head which had 
muck to do with the breakage of the 
upper face. 

In the type “E” coupler the effective 
length of the knuckle thrower arm from 
the center of the thrower pivot to the 
point of contact between the lock leg 
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ment of the top lock lifter to the lock at 
a lower point on the lock and slightly 
farther back from the fulcrum. A com- 
parison of the operating efficiency of the 
types “E” and “D” couplers is shown in 
the tollowing table—the figures in which 
are the result of actual tests and repre- 
sent the force required at the end of a 
12-in. operating rod handle to operate 
the couplers: 


In the rotary operated type “E” 
coupler, the lock-to-the-lock is made 
positive by restricting the rearward 


movement of the lock leg in the lock 
hole of the coupler, thus insuring posi- 
tive engagement of that portion of the 


Lotery Operation: Used with esther size shank. 
Totei angular movement fo lock set 57° from vertical 
Tote! angular movement fo throw truckie TS*from vertical 


toggle which underlies the anti-creep lug. 
In the top operated form a two-part 
lifter has been provided, the two parts 
being pivoted together for a limited 
movement relative to each other. The 
lower member which is hooked into the 
lock lies normally beneath the anti-creep 


COUPLER OPERATION 

Type “D” Imperial type “B”, top operation.... 
Type “E” Imperial type “B”, top operation 
Type “D” Bottom operation—standard...... 5 
Type “E” Bottom operation—rotary............ 


Le. PULL TO OPERATE 
A 


To LOCKSET 
ZA 


To OPEN KNUCKLE 


SS ? PERA E ee a 
Min Max. AVE. Min. Max. AVE. 
26 36 30.8 77 118 98.0 
29 36 32.4 53 68 58.9 
21 36 29.4 67 95 81.2 
11 17 13.8 24 37 29.4 


and thrower has been increased from 
2.5 to 4 in. This increase in knuckle 
thrower leverage applies to both rotary 
and top operated couplers. A further 
improvement in the top operated form 
has been brought about by the attach- 


ledge in the coupler head and is posi- 
tively locked beneath this ledge when 
the top member is in its normal lower- 
most position. In lifting the lock, the 
first movement unlocks the lower mem- 
ber and then moves it out from beneath 
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the ledge. The unlocking action in both 
rotary and top operated forms is posi- 
tive even when the coupler is in extreme 
buffed or pulled out position. 

The new two-part top lock lifter with 
the flexible connection between the 
parts is designed to eliminate the bend- 
ing and breakage which were occasion- 
ally found in the rigid one-piece lifter. 

The anti-creep lug in the type “E” 
coupler is above the lock instead of to 
the rear. The lifter is pivoted to the 
lock by a partly closed hook and has 
no sliding action in the slot of the lock. 
These features eliminate the possibility 
of lock-lifters becoming wedged beneath 
the anti-creep lug. 

The type “E” lock has a ledge extend- 
ing over the knuckle tail, and the 
knuckle tail has a shelf extending be- 
neath the body of the lock. These sup- 
ports for the fock lie close to the center 


TOP OPERATION 


1 ‘ 
TOTAL LIFT TO LOCK SET 45 
TOTAL LIFT To THROW KNUCKLE 5? 


vertical slipover of knuckles where maxi- 
mum variation in heights of cars is pres- 
ent combined with vertical irregularities 
in track. 

The shank for the type “E” coupler 
has been redesigned so that it is now 
6% in. deep, an increase of 4 in. over 
the type “D.” The width at the butt 
remains 5% in. but the shank has been 
tapered from the butt toward the head. 
This tapered construction produces an 
increase in shank width of 5/16 in. 
around the key slot. The cross-sectional 
areas of the new shank at various points 
are from 11.4 per cent to 26.5 per cent 
greater than the corresponding areas in 
the type “D” coupler with 6-in. by 8-in. 
shank. These changes give a material in- 
crease in shank strength. They have 
been accomplished in a manner which 
permits complete interchangeability of 
the new standard 6%4-in by 8-in. shank 
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CIRGLE ROTARY 
LOCK UFT LEVER 


possible to assemble either type of parts 
in the other type of head. Thus, the as- 
sembly of any non-interchangeable part 
in the wrong type of head is positively 
prevented as the assembly of the coupler 
cannot be completed under such condi- 
tions. The knuckles are completely in- 
terchangeable and either knuckle in the 
other type of head provides many of the 
advantages of the complete “E” coupler. 

The standard “E” coupler is manufac- 
tured in accordance with the Standard 
Specifications of the American Railway 
Association Covering the Purchase and 
Acceptance of Standard “D” couplers, 
knuckles, locks and other part as shown 
in the Mechanical Division Manual of 
Standards and Recommended Practice. 

To contro! the absolute interchange- 
ability and the proper relation between 
fitting parts, the A.R.A. Committee on 
Couplers and Draft Gears, in conjunc- 
tion with the coupler manutacturers, has 
designed over 40 gages and masters, the 
use of which is required by the specifica- 
tions. These gages are used not only for 
the complete coupler but also for a per- 
centage of the various parts. 

The type “E” coupler design was pre- 
sented at the June, 1930, meeting of the 
A.R.A. Mechanical Division and wa 
adopted by letter ballot in September, 
1930, as recommended practice of the 
A.R.A., effective March 1, 1931. In the 
fall of 1931 the type “E” coupler was 
adopted by letter ballot and became the 
standard A.R.A. type coupler, effective 
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Details of Type E coupler and knuckle parts 


of gravity of the lock. Part of the 
weight of the lock is also carried on the 
knuckle thrower with the result that the 
two supports extending toward the 
front of the lock and a third support on 
the knuckle thrower at the rear of the 
lock hold it in a stable, upright position. 
Thus, any hammering contact of the 
lock leg against the front and rear walls 
of the lock hole in the bar is prevented. 
These supports for the lock also keep 
the upper part of the lock normally out 
of contact with the inner front wall and 
thus prevent wear at this point. In addi- 
tion, the lock teg has been made consid- 
erably wider and stronger, its cross-sec- 
tional area having been increased ap- 
proximately 28 per cent. 

The minimum depth of the pulling face 
of type “E” knuckles has been increased 
from 9 in. tọ 11 in. to overcome the 
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with the former standard 6-in. by 8-in. 
shank and it has been recommended 
that the 614-in. by 8-in. shank be used 
in all equipment which has heretofore 
utilized 6-in. by 8-in. shanks. 

The type “E” coupler, while differing 
in many respects from the type “D”, has 
been designed to permit interchangeabil- 
ity of many parts. The new knuckle and 
knuckle pin may be used in the type 
“D” heads and when so used will pro- 
vide a support for the “D” lock similar 
to that in the type “E” coupler. Also, 
“D” knuckles can be used in “E” heads 
and the “E” locks will be supported by 
the “D” knuckle. The “E” locks and 
knuckle throwers cannot be used in “D” 
couplers nor can “D” locks and throwers 
be assembled in “E” heads. The rotary 
operating parts of “D” and “E” couplers 
are not interchangeable and it is im- 


Railway Mechanical Engineer 


March 1, 1932. An abstract of the origi- 
nal report, together with detailed draw- 
ings of the type “E” coupler were pub- 
lished in the Railway Age Daily for June 
21, 1930, page 1548-D-26. 


Timken Wear and 
Lubricant Tester 


The Timken Roller Bearing Company, 
Canton, Ohio, has recently developed a 
testing device designed to test the load 
cairying capacity of the film strength of 
lubricants, particularly beyond the range 
of viscous lubrication and is, therefore. 
desirable for testing “extreme pressure” 
lubricants. Both fluid oils and greases 
can be tested. The Timken lubricant 
tester was originally developed in the 
Laboratories of The Timken Roller Bear- 
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ing Company during a series ot tests on 
the effect of different lubricants on 
Hypoid and spiral bevel gears in auto- 
motive axles. The machine is compact 
in design, the overall base dimensions 
are 8% in. wide by 13% in. long and 22 
in. high. The two lever arms add to the 
overall length, one being 7% in. long 
and the other being 15 in. The weight 
of the machine installed is 135 lb. The 
base is of cast iron provided with 7/16 
in. bolt holes. 

The lubricant container, or tank, is 
mounted on top of the base and is calcu- 
lated to hold about one gallon of lubricant. 
Directly under it is an electric plate 
heater which will raise and hold the con- 
tents of the container to any desired 
temperature from ambient to 210 deg. 
F. In operation, oil from the container 
flows over the test piece to a sump in 
the base, the rate of flow being adjust- 
able by means of a valve in the pipe line. 
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The Timken wear and lubricant testing 
machine 


The oil is pumped back from the sump 
ty means of a small pump located in the 
base and driven from the testing man- 
drel. The latter extends longitudinally 
through the base and may be either di- 
rect or belt driven by a two hp. syn- 
chronous speed electric motor. The 
mandrel is mounted in Timken bearings 
so arranged as to hold it rigidly in aline- 
ment and is tapered at the end opposite 
the pulley to receive the tapered test 
piece or cup. The latter is held firmly 
in place by a circular nut (with left hand 
thread) which screws onto the mandrel. 

The lever system, which is the most 
important part of the device, consists of 
two levers, one above the other. The 
upper is known as the load lever and the 
lower as the friction lever. The upper, 
which carries the test block, is pivoted 
on a knife-edge mounted in the lower 
lever, and the latter is also pivoted on a 
knife edge and provided with a stop at 
the unloaded end. The friction lever is 
provided with a vernier scale and a slid- 
ing weight for obtaining accurate 
measurements and both levels are sup- 
plied with weight hangers. By virtue 
of this arrangement the test block is 
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always in the same relative position to 
the revolving cup and the unit loading 
over the length or surface is always con- 
stant. The test block is inserted in a 
notch in the adaptor and held firmly in 
place by a wedge. For testing lubricants 
the test pieces ordinarily consist of a 
Timken cup, of a size that will fit closely 
on the mandrel, and the block which is 
a small piece of steel about 1⁄4 in. square 
by 34 in. long. Both test pieces are 
made of carburized steel hardened to 60 


Illustration of the record for scored and 
perfect surfaces 


C Rockwell and ground. Four test pieces 
can be run with one test block but each 
new face tested requires a new cup on 
the mandrel or else that the cup be re- 
ground. 

The operation of the Timken lubri- 
cant tester provides a record of perma- 
nent character. It is a simple matter to 
etch the used test blocks with the amount 
of load and type of lubricant they were 
used with. The amount and character of 
the scuffing on the blocks can be ana- 
lyzed at leisure and this information filed 
together with the rest of the data. 


High-S 
Freight-Car Trucks 


As a practical solution of the newly 
developed need for  smooth-riding 
freight-car trucks at modern high op- 
erating speeds, the American Steel 
Foundries has developed, during the 
past twelve months, the Simplex high- 
speed railway truck for new equipment, 


factory riding qualities at some speeds, 
but that at certain critical speeds verti- 
cal oscillations build up destructive 
forces acting on the car parts and lad- 
ing equivalent to an increase of 120 per 
cent or more of their dead weight. Cars 
equipped with either of the improved 
trucks, on the other hand, show easy 
riding qualities and freedom from vio- 
lent vertical oscillations at all speeds, 
the maximum shocks rarely developing 
forces exceeding an increase of 30 per 
cent of the dead weight. 

The Simplex high-speed railway truck, 
by a simple construction, utilizes a spring 
combination in which the high capac- 
ity of coil springs is used to carry a 
major portion of the load, and leaf 
springs are used for their desirable qual- 
ity of friction absorption but are re- 
quired to carry only a minor portion of 
the total load. This shock-absorbing 
principle of spring arrangement, as 
shown in the diagram, is designed to 
provide soft cushioning action and 
proper capacity for light and heavy 
loads, with complete freedom from un- 
desirable oscillation. 


In general appearance, the truck 
closely resembles an equalized four- 
wheel passenger truck. Its essential 


parts are side frames, leaf springs, coil 
springs and truck bolsters, no spring 
plank being required, When assembled, 
the coil springs fit over high bosses on 
the side frame. The leaf spring is sup- 
ported at its ends in pockets in the side 
frame near the journal boxes and under 
the light weight of the car comes 
into contact with the coils and com- 
presses them. The bolster holds the 
truck square and properly alined by 
jaws which fit over the top and sides of 
the leaf spring on each side of the band. 
Lugs on the under side of the bolster 
fit closely against the edges of the leaf 
spring band, which prevents longitudi- 
nal shifting of the bolster. 

Referring to the diagram, the load L 
is carried at two distinct areas on the 
upper spring leaf. The major portion 
of the load LL is supported directly at 
AA by the coil springs. The minor por- 


and the Type C bolster and series spring 
arrangement for application to existing 
trucks. Since October, 1931, compre- 
hensive and accurate road tests of these 
improved truck designs, in comparison 
with cars equipped with ordinary heli- 
cal-spring trucks, have been conducted 
on the Chicago & North Western. 

The tests show that the conventional 
helical-spring truck has generally satis- 


tion of the load LL is supported at BB 
by the stiffness of the leaf spring. 

All of the load LL is directly employed 
to press the surfaces of the plates to- 
gether, thereby producing a maximum 


frictional absorption within the leaf 
spring. When coil springs alone are 
used, practically all of the energy of 
shocks is rebounded and a succession 
of such shocks often cause violent ver- 
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tical oscillations, and damage to the car 
body, its lading, trucks, wheels, and to 
the track structure. When leaf springs 
alone are used, the violent oscillations 
are prevented by friction between the 
spring leaves, but the comparatively 
large size and great weight of leaf 
spring required to equal the resiliency 
of the coil springs make their use im- 
practical. 

The tendency towards a decrease in 
frictional absorption frequency noted in 
ordinary leaf springs after they have 
been in service for a time, should not 
be noted in the leaf spring construction 
of the Simplex truck, in that the down- 
ward force of the bolster with the cor- 
responding reaction upward of the coil 
springs keeps the leaves of the elliptic 
spring always pressed tightly together. 

Wheel change is quickly and easily 
made by lifting the bolster until the 
jaws have cleared the leaf spring. After 
disconnecting the brake rigging, the side 
frame with springs in place is then free 
to be removed from the journals and 
the wheels removed and replaced. 

The use of a long, well-designed leaf 
spring to act as the top member of the 


side frame, as well as to serve as a com- 
pound _high-friction-absorption spring, 
allows the omission of the usual column 
guides, since the bolster is properly and 
securely retained in its place by the leaf- 
spring band. The elimination of the ma- 
jor frictional contacts between the col- 
umn guides and bolster column fit 
makes unnecessary expensive column 
wearing-plate applications. The elim- 
ination of this contact between bol- 
ster and side frame also removes the pos- 
sibility of binding when under extreme 
eccentric loading, and removes the dan- 
ger of derailment due to such binding. 

Should shimming be required, due to 
worn wheels or brasses, the Simplex 


truck is adapted for applying shims in 
a simple manner by raising the bolster 
and inserting shims of required thick- 
ness over the top leaf of the elliptic 
spring under the bolster jaws. 

An increase of approximately three 
per cent in the total truck weight is 
represented, all of which is in addition- 
al weight of springs. In the case of the 
40-ton capacity car, about 360 ,lb. of 
spring plank has been eliminated and 
about 800 pounds of additional springs 
utilized. 

To determine the behavior of the 
Simplex high-speed truck under ex- 
treme conditions, severe impact, collision 
and intentional derailment tests were 
conducted. No indication of any harm- 


ful effect was reported after these tests. 


The Type-C truck, also developed by 
The American Steel Foundries, embod- 
ies the series spring principle and truck 
bolster for use in converting old trucks. 
Old side frames, if serviceable, are re- 
tained, as are also old spring planks and 
some of the old coil springs. New bol- 
sters and leaf springs are all that are 
needed. 

In design, the Type C truck is ma- 


Diagram show- 
ing shock-ab- 
sorption spring 
principle of the 
Simplex truck 


terially different from the Simplex, but 
both make use of the fundamental 
spring suspension principle in railway 
trucks of using a leaf spring between 
either the coil and bolster or coil and 
side frame to soften the action trans- 
mitted by the coil. A spring plank rests 
upon the spring seat of the conventional 
side frame as at present, with leaf- 
spring seats mounted on it at the cen- 
ter of the side-frame spring seat. Two 
leaf springs rest on the spring plank, the 
inner ends engaging lugs on the bottom 
of the truck bolster and the outer ends 
carrying two coil springs. The coil 
springs support the end of the bolster, 
which is recessed to receive them. 


The Simplex 
high-speed 
truck 


By this spring construction, the coil 
springs serve in cushioning the load, but 
do not transmit any of their charac- 
teristic synchronous vertical oscillations 
since these are dampened by the leaf 
spring. The test results show that 
practically all that has been said rela- 
tive to easy riding with the Simplex 
truck applies to the Type-C truck. 


Kelvinator 
Water Coolers 
Kelvinator Corporation, Detroit, Mich., 


has recently announced several new 
types of water coolers adapted to use 


Kelvinator cooler with vitreous 
bubbler top 


in shops and offices. The cabinets are 
of one-piece steel construction with re- 
movable lower front panel. The entire 
cabinet is spot welded and Bonderized, 
and painted inside and out. The outer 
finish consists of two coats of Flemish 
bronze lacquer. The tops are also of 
one-piece steel construction, finished to 
match the cabinet except in the case of 
the bubbler top types, one of which 
is shown in the illustration, which are 
made of vitreous china. On those 
inodels having refrigerant compartments. 
this compartment has a separate cooling 
coil insuring temperatures under 50 deg. 
The compartment is porcelain lined and 
has a drain in the center. 

The refrigerant is controlled by a high 
side float located in the machine com- 
partment. The condensing unit is stand- 
ard Kelvinator design of the high suc- 
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tion pressure type, designed particularly 
for operation with high side float con- 
trol. The cooling units consist of silver 
plated water reservoirs of 34-gal ca- 
pacity. Cooling is achieved by means of 
sleeve-type designed evaporators in 
which the refrigerant completely sur- 
rounds the water to be cooled. The 
faucets are designed for one-hand opera- 
tion and are chromium plated. 


Aleo Lateral 
Cushioning Device 


A lateral motion device has been de- 
veloped and placed on the market by the 
American Locomotive Company, 30 
Church street, New York. This device, 
which is known as the Alco lateral 
cushioning device, was designed to al- 
low locomotives to pass through curves 
with a minimum of wear on the rail and 
flanges, wheel hubs and box faces, re- 
lieve lateral stresses in locomotive and 
track, and improve riding qualities. 

This device is placed between the 
two driving boxes on each side of the 
axle and in line with the journal-bear- 
ing surfaces. Each unit consists of two 
end spring seats, which are keyed to 
the shaft by bolts, and two compression 


Drawing showing the con- 
struction of the Alco lat- 
eral cushioning device 
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is correct both sides 


springs. These springs are separated by 
the shaft washer. The yokes are welded 
to the inside faces of the boxes and 
support the units. 

In applying the device the inside 
faces of the boxes are built-up by weld- 
ing to form seats for the yokes. The 
shoe and wedge jaws are planed on the 
outside faces to the desired amount of 
lateral travel. The spring saddle should 
clear the outside of the frame by 1⁄4 
in. with the full amount of lateral move- 
ment. 

Liners are used to correct the hub 
lateral on both sides where necessary. 
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Liners"B one side only Shaft 


Shoe and wedge jaws planed out inside 
to desired amount of lateral travel 


To make adjustments, liners A are in- 
serted between the flanges of the box 
These liners 


and the shoes and wedges. 


Alco lateral cushioning device as applied 
to a pair of driving wheels 


should be of the same thickness as the 
working clearance, 1/32 in. The box is 
pushed against the liners A and the 
width of the space required for the liner 
B is measured on one side only, and 
with the cushioning unit pushed hard 


__ Washer, Shaft 


Build up faces of bores by welding |; 
Important: Spring saddles, | 

to clear outside of frame 4’ —s 

with full lateral movement | 


SPring shaft Jpring| 
Sear Washer, Shaft Seat 
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against the box on the opposite side. 
The thickness of the liner B should be 
made to just fill the space by tapping 
it lightly into position. It is secured 
to the box by a spot of welding. When 
the work of applying the liner B has 
been completed, the liners A are re- 
moved. The device as assembled by the 
manufacturers is set to the correct 
initial compression which may later be 
varied by applying a shaft washer of 
suitable thickness. 

No outward pressure is exerted by 
the compression springs against the box 
while a locomotive is running on tan- 


gent track, the boxes having free work- 
ing clearances in the shoe and wedge 
jaws. When entering a curve, the wheel 
flange against the outer rail moves in- 
ward and carries with it the inside box, 
compressing the springs against the out- 
side box. The greater the lateral move- 
ment of the device, the higher the com- 
pression while the lateral shock is cush- 
ioned by the springs. On leaving the 
curve the springs return the boxes to 
their normal central position. 


Landis 4-In. Rotary 
Die Head 


A new die head having a capacity up 
to and including 4 in. diameter and 
equipped with a roughing and finishing 
attachment has been developed by the 
Landis Machine Company, Inc., 


Landis rotary die head cutting a coarse- 
pitch screw 


Waynesboro, Pa., for use on the Landis 
4 in. leadscrew threading machine. 

This die head is recommended for 
cutting coarse pitch threads on valve 
stems, vise screws, jack screws and simi- 
lar classes of work which require great 
accuracy and smooth finish. 

The roughing and finishing cuts are 
controlled by a latch mounted on the 
yoke bracket. The release of the latch, 
after the roughing cut is made, permits 
the die head to close for a light finishing 
cut. The amount of metal removed dur- 
ing this cut is approximately .045 in. 

No cutting strains are transmitted 
either to tle die head yoke or the rough- 
ing and finishing attachment. The die 
head is locked within itself when set 
for either the roughing or finishing cut, 
thus making it possible to produce 
threads that are free from taper and uni- 
formly accurate for size. 

A pitch indicator is employed to as- 
sist the operator in timing the engage- 
ment of the leadscrew nut for the finish- 
ing cut. 

This die head can be used for cutting 
single, double, triple and quadruple 
threads from 34 in. to 4 in. in diameter 
with a maximum lead of {4 in. 
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Among the 


Clubs and Associations 


P. & S. Divisios To Meer IN CHICAGO. 
—Division VI—Purchases and Stores of 
the American Railway Association will 
hold its annual meeting at the Hotel 
Stevens, Chicago, June 22 and 23. 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLunp—C. M. Darden, superintend- 
ent machinery, Nashville, Chattanooga & 
St. Louis, will present a paper on fuel 
economy before the meeting of the 
Southern and Southwestern Railway Club 
which will be held at 10 a.m. on May 19 
at the Ansley Hotel, Atlanta, Ga. 


NortHwest Car Men’s ASSOCIATION.— 
Accident Prevention will be the topic 
discussed at the meeting of the North- 
west Car Men’s Association which will be 
held at 8 p.m. on May 16 at the Gym- 
nasium room of the Minnesota Transfer, 
Y.M.C.A., St. Paul, Minn. There will 
be motion pictures and a talk by J. Mar- 
shal of the American Railway Associa- 
tion. 

j AT 

CentraL Railway CLUB op; BUFFALO.— 
“Rail, Research and Detection”: is the 
title of a paper to be presented by C. B. 
Bronson, assistant inspecting „engincer. 
New York Central Lines, before the 
meeting of the Central Railway Club of 
Buffalo to be held at 8 p.m., daylight 
saving time, on May 12 at the Hotel 
Statler, Buffalo, N. Y. Motion pictures 
will show the detector car in operation, 
and entertainment will be provided by 
the New York Central Sextette. 


Paciric Rateway Ciur.—On Thursday 
evening May 12, at 7:30 p.m. at the 
Transportation Club, Palace Hotel, San 
Francisco, Cal., The Cause of Loss and 
Damage will be discussed from the view- 
point of yardmen, trainmen, enginemen 
and management. Gcorge Rowland, gen- 
eral yardmaster, Southern Pacific, will 
present the yardmen's viewpoint, and O. 
Homer Bryan, locomotive engineer, West- 
ern Pacific, will present the enginemen's 
viewpoint. The two other speakers have 
not yet been announced. 


AMERICAN SOCIETY FOR TESTING MATE- 
rrALS.—During the course of the thirty- 
fifth annual meeting of the American So- 
ciety for Testing Materials, which will 
be held at the new Haddon Hall, Atlantic 
City, N. J., June 20-24, there will be 
several technical sessions of unusual in- 
terest. Two joint sessions, held in co- 
operation with the American Foundry- 
men’s Association, will be devoted to a 
Symposium on Steel Castings. A.S.T.M. 
Committee D-13 on Textile Materials 
is sponsoring a scssion in its field of 
work, and various aspects of the sub- 
ject “Acquisition of Good Data” will be 
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discussed at two round-table confer- 
ences. Other groups of papers will in- 
volve metals, cement, concrete, brick, 
pigments, and testing and testing ap- 
paratus. Included among the many com- 
mittee reports are one on gum content 
of gasoline and another on the investiga- 
tion of structural steel embrittlement duc 
to hot galvanizing. 


MECHANICAL ASSOCIATION CONVENTIONS. 
—On March 28 representatives of the 
Air Brake Association, American Rail- 
way Tool Foremen's Association, Asso- 
ciation of Railway Electrical Engincers, 
Car Department Officers Association, In- 
ternational Railroad Master Blacksmiths’ 
Association, International Railway Fuel 
Association, International Railway Gen- 
eral Foremen’s Association, Master Boil- 
er Makers’ Association, Traveling Engi- 
neers’ Association, and Equipment Paint- 
ing Section, A.R.A., met at Chicago with 
the Sub-Committee of the General Com- 
mittee, Mechanical Division, American 
Railway Association. As the result of 
this meeting it was definitely decided that 
no meetings of these associations would 
be held during 1932. It was further 
decided that when meetings of these as- 
sociations are resumed, the following as- 
sociations should hold their meetings at 
the same place and in the same week: 
International Railway Fuel Association, 
Traveling Engineers’ Association, Car 
Department Officers Association, Air 
Brake Association, International Railway 
General Foremen’s Association, American 
Railway Tool Foremen’s Association, In- 
ternational Railway Master Blacksmiths’ 
Association, Master Boiler Makers’ Asso- 
ciation and Equipment Painting Section, 
A.R.A. {The question of whether this 
week would be a calendar week or would 
include Thursday, Friday and Saturday 
of one calendar week and Monday, Tues- 
day and Wednesday of the following cal- 
endar week was discussed, the general con- 
sensus of opinion being that the last three 
days of one week and the first three days 
in the following week would be preferable. 
T The representatives of the various as- 
sociations present agreed also to take un- 
der advisement the possibility of further 
co-ordination or consolidation to avoid 
any overlap in the work of their associa- 
tions. The question of dates, place, 
grouping, etc., of such meetings, when 
conditions are such that conventions can 
be held, will be left in the hands of the 
General Committee of the Mechanical 
Division to be handled through the Sub- 
Committee of that Division. § At the 
request of its officers, the Association of 
Railway Electrical Engineers was elim- 
inated from the proposed plan. § The an- 
nual meeting of the Mechanical Division, 
A.R.A., is scheduled for Thursday and 
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Friday, June 23 and 24, Congress Hotel, 
Chicago. 


THe Rarttway BUSINESS ASSOCIATION. 
—This association is being reorganized 
and expanded so that it may function 
more effectively for the good of the rail- 
ways. The plans provide for changes in 
its administration and for refinancing on 
a larger scale so that the association can 
undertake an extensive campaign to bet- 
ter the present unsatisfactory situation of 
the railways. As a step in this reorgan- 
ization, the headquarters of the associa- 
tion will be moved from Philadelphia to 
Chicago. Present plans also contemplate 
a change in the name, the Railway Manu- 
facturers’ Association being suggested. 
€ Under the new arrangement the pres- 
ent members of the general executive 
committee will become a board of di- 
rectors and a new executive committec 
will be created, consisting of the follow- 
ing: George E. Scott, president of the 
American Steel Foundries, Chicago, 
(chairman); George H. Houston, presi- 
dent of the Baldwin Locomotive Works, 
Philadelphia, Pa.; George P. Baldwin, 
vice-president of the General Electric 
Company, New York; H. S. Humphrey, 
executive director of the Westinghouse 
Air Brake Company, Wilmerding, Pa.; 
F. N. Bard, president of the Barco Manu- 
facturing Company, Chicago; W. B. 
Given, Jr., president of the American 
Brake Shoe & Foundry Company, New 
York; C. A. Liddle, president of the 
Pullman Car & Manufacturing Corpora- 
tion, Chicago; W. E. Sharp, president of 
the Grip Nut Company, Chicago; and 
W. H. Woodin, president of the Ameri- 
can Car & Foundry Company, New York. 
Q Harry A, Wheeler, formerly vice- 
chairman of the First National Bank of 
Chicago, has been selected as president 
and will be elected to succeed Alba B. 
Johnson. Mr. Wheeler was born in 
Brooklyn, N. Y., on May 26, 1866. In 
1894 he became district manager of the 
Credit Clearing House, Chicago, and in 
1899 was elected vice-president, which 
position he held until 1901, when he was 
elected president. In 1910 he resigned 
to become vice-president of the Union 
Trust Company and in 1924 was elected 
president. When the Union Trust Com- 
pany was merged with the First National 
Bank of Chicago in February, 1929, Mr. 
Wheeler became vice-chairman of the 
latter institution, which position he held 
until July, 1931. In 1912-13 and again in 
1918-19, he was president of the Cham- 
ber of Commerce of the United States 
and in 1919 was a member of the White 
House Industrial Conference. In 1917-18 
he served as Federal Food Administrator 
for Illinois. 

(Turn to next left-hand page) 
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These pins all have the seme surface hard- 
ness and cose depth. They were tested 
on a V-block under a steam hammer. 
Note toughness of Agathon Nickel Iron. 


| B DOWER IHE COSE 
OF CASF-HARDERNED PARTS 


The metallurgist has revolutionized the characteristics of the old familiar iron. « For 
case-hardened pins and bushings in railroad service, Republic Steel Corporation 
has developed Agathon Nickel Iron—the iron with a tougher core. « Uniform in com- 
position all the way through and without slag spots or seams, this alloy iron gives a 
fine case and an unusually tough core. « Warping is almost negligible. Pins and 
bushings may be machined to size, polished, carburized and quenched from the pot 
without spoiling the surface or smoothness. The finished cost of case - hardened 
parts made of Agathon Nickel Iron is lower than ordinary iron. « Try 
this modern alloy iron for all case-hardened pins and bushings. 


REPUBLIC STEE 


Toncan Iron Boiler Tubes, Pipe, Plates, Culverts, 
Rivets, Staybolts, Tender Plates and Firebox 
Sheets + Sheets and Strip for special railroad 
purposes » Agathon Alloy Steels for Locomotive 
Parts » Agathon Engine Bolt Steel - Nitrailoy 
Agathon Iron for Pinsand Bushings * Agathon 


MAS S tL 


L 


Staybolt Iron e Climax Steel Staybolts ° Upson 
Bolts and Nuts * Track Material, Maney 
Guard Rail Assemblies « Enduro Stainless 
Steel for dining car equipment, for refrig- 
eration cars and for firebox sheets 
Agathon Nickel Forging Steel (20-27 Carbon) 


o 
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Club Papers 


C. A. Gill Describes Russian Situ- 
ation at N. Y. Railroad Club 


New York Railroad Club.—Meeting 
held April 15 at the Enginecring Societics 
building, 29 West Thirty-Ninth street, 
New York. Subject, “The Russian Situa- 
tion as Observed by an American Rail- 
road Man,” by C. A. Gill, former super- 
intendent of motive power, Eastern Lines, 
Baltimore & Ohio. (Mr. Gill, who has 
recently completed a year’s service as chief 
consulting mechanical engineer of the 
Russian Railways, with headquarters at 
Moscow, U. S. S. R., presented compre- 
hensive figures on the industrial, commer- 
cial, educational and social development 
of Russia under the five-year plan, adding 
his own observations as to living condi- 
tions and results achieved by the program 
of industrialization. That program in 
itself, however, is only a means to an 
end, its chief purpose, as he observed it. 
being the improvement of the material 
and cultural condition of the workers. 
Mr. Gill also called attention to the fact 
that, although the Soviet government has 
already purchased in this country goods 
valued at more than $600,000,000, buying 
is now declining in favor of England, 
France and Germany, where the Russians 
are able to obtain better credit facilities. 
{Among the invited guests at the meet- 
ing, which was one of the largest on 
record, were Colonel Hugh L. Cooper, 
consulting engineer to the Soviet gov- 
ernment on the design and construction 
of the 750,000-hp. Dnieprostroy hydro- 
electric and navigation project. 


Railway Research 


Western Railway Club—Meeting held 
Monday evening, April 18, at the Hotel 
Sherman, Chicago. Subject, American 
Railway Association and Research, by M. 
J. Gormley, executive vice-president, 
American Railway Association. Mr. 
Gormley devoted a considerable portion 
of his address to a review of the joint 
activities of the railways through the 
various divisions of the American Rail- 
way Association. He pointed out that all 
of the divisions of the association, ex- 
cept the Car Service Division, function 
through committees composed of railway 
men and pointed out that a recently com- 
piled summary of the subjects consid- 
ercd in this way comprises a mimeo- 
graphed booklet of 228 pages and con- 
tains three thousand items. (While the 
association has no research agency in 
the sense that the term implies in indus- 
try, Mr. Gormley called attention to the 
elaborate studies and tests which have 
been made by the American Railway 
Association in centralized research proj- 
ects pertaining to specific problems, such, 
for instance, as power brakes, the de- 
velopment of the Sperry transverse fis- 
sure car through co-operation with the 
Engineering Division, and the tests now 
in progress in connection with the auto- 
matic train-line connectors and draft 
gears. f“It should be kept clearly in 
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mind,” said Mr. Gormley, “that all of 
the past accomplishments of the railroads 
have been attained by private initiative 
working individually and through co- 
ordination of the results of such indivi- 
dual effort. In view of the success of 
this method, it seems patent that nothing 
should be done in the future which will 
take away from the individual railroad 
officer the desire to work out his own 
problems. Fear has been expressed that 
the creation of a central research agency 
on a large scale would ultimately re- 
sult in the perfunctory reference of all 
problems to that agency, thus killing in- 
dividual initiative.” In conclusion Mr. 
Gormley said, “Progress should continue 
toward definite objectives, with some 
advance idea of the benefits to be derived 
therefrom, and in such a way that it 
would continue to have the full and com- 
plete support of the officers of the par- 
ticular railroad departments in which re- 
search is undertaken.” 


Directory 


The foilowing list gives names of secretaries, 

dates of next or regular meetings and places of 

meeting of mechanical associations and railroad 
clubs: 

Arr-Brakz Association.—T. L. Burton, Room 
Oe Grand Central Terminal building, New 

ork. 

Arue Rartway Surrry Assocration.—F. W. 
Venton, Crane Company, Chicago. 

American Rartway Assocration.—Drvision_ V. 
—Mecnanicat.—V. R. Hawthorne, 59 East 
Van Buren street. Chicago. Meeting June 
23-24, Congress Hotel, Chicago. 

Division. V.—EquirMent PAINTING SEC- 
tron.—V. R. Hawthorne, Chicago. 

Division VI.—PurcHases AND Stores.— 
W. J. Farrell, 30 Vesey street. New York. 
Meeting June 22-23, Hotel Stevens, Chicana 

Division I — SAFETY Section. — J. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Diviston.— 
C. A. Buch, Seventeenth and H. streets, 
Washington, D. C. 

American RaiLway Toor ForEMEN’S ASSOCIA- 
tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN Society oF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 


New York. , A 
Rairrroan Division,—Marion B. Richard- 
son, associate editor, Raikeay Mechanical 


Engineer, 50 Church Street. 

MacHıne SHop Practice Division. — 
Carlos de Zafra, care of A. S. M. E. 
West Thirty-ninth street, New York. 

Materias Hanpiinc Diviston.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
wag, New York. 

IL aND Gas Power Division.—L. H. 
Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 

Fuers Divistion.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 

American Society ror Steer Treatinc.—W. 
He Eiseman, 7016 Euclid avenue, Cleveland, 

io. 
American Sociery ror Testinc MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 


delphia, Pa. Annual meeting June 20-24, 
Haddon Hall, Atlantic City, N. 
Auzrrican Weine Society, —Miss M. M. 


Kelly, 29 West Thirty-ninth street, New 
York. 


ASSOCIATION OP RAILWAY ELECTRICAL ENGINEERS. 


—Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, Ili: 
Canavian Rattway CLUB. Crook, 2276 
ilson avenue Montreal, Que. Regular 
meetings, second M Monday of each month ex- 
cept in June, ‘het and August at Windsor 
Hotel, Montreal, ou 


Car DEPARTMENT OFFICERS Association.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Foremen’s AssoctaTion op Cuicaco.—G. K. 
Oliver, Thirty-Eighth street and Sacramento 
avenue, Chicago. Regular meetings, second 
Monday in each month except June, July 
and August, Auditorium Hotel, Chicago, IN. 

Car Foremen’s AssociaTION or Omana, Council 
Bluffs and Soutk Omaha_Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 

uincy, Sixteenth avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 


ings, second Thursday of each month at 
Council Bluffs. 

Car Foremen’s ASSOCIATION or ST. Lovuis.—Jos. 
F. Brady, 4036 Scanlon Place, St. Louis, 
Mo. Regular meeting first Tuesday in each 
month, except July and August, at Amer. 
ican Hotel Annex, St. Louis, Mo. 

Central RaiLway Crus cr BurraLo.—T. J. 
O'Donnell, executive secretary, Room 1817, 
Hotel Statler, Buffalo, N. Y. Regular meet. 
ing, second Thursday each month, except 
June, July and August, at Hotel Statler, But 


Cincinnatr Rartway Crus.—D. R. Boyd, 2920 
Utopia Place, Hyde Park, Cincinnati, Reg- 
ular meeting, second Tuesday, February, 
May, September and November. 

Cueveranp Rarttway Crus.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet. 
ing second Monday each month, except June, 
j y and August, at the Auditorium, Brother. 
ood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

Eastern Car Foremen’s Assocration.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings fourth 
Friday of each month, except June, July. 
August and September. 

INDIANAPOLIS, Car INSPECTION ASsociation.—P. 

Pursian, 823 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month at Hotel Severin, Indianap- 
olis, at 7 p.m. Noon-day luncheon 12:15 p.m. 
for Executive Committee and men interested 
in the car department. 

INTERNATIONAL RatLroaD Master BLacksmita’s 
Association.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, roit, Mich. 

InteRNaTionaL RAILWAY FUEL Assocration.— 
C. T. Winkless, Room 707, LaSalle Street 
Station, Chicago. 

InrermnationaL Raitway GENERAL  ForeMmen’s 
AssociaTION.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 


Master BOILERMAKERS’ Association. — A. F. 
Stighmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 


Master Car BurLDeERS’ AND SUPERVISORS’ Asso- 
craTion.—See Car Department Officers Asso- 
ciation. 

National SAFETY 
Section.—W. A. 
Montreal, Que. 

New Excranp Rattroap Crus.—W. E. Cade, 

T. 683 Atlantic avenue, Boston, Mass. 
egular meeting, second Tuesday in each 
month, excepting June, July, Ausust and 
September. Copley-Plaza Hotel, Boston. 

New Yorx Rarrroad Crus.—A. N. Dugan, 
National Bearing Metals Corporation, 230 
Park avenue, New York. Meetings third 
Friday in each month, except June, July and 
August, at 29 West Thirty-ninth street, New 

ork. 


Councit—Steam Rartroap 
Booth, Canadian National, 


Nortuwest Car Men’s Assoctation.—E. N. 
Myers, chief interchange inspector, Minnesota 
Transfer Railway, St. Paul, Minn. Meet- 
ing third Monday each month, except June, 
ey, aR and August, at Minnesota Transfer 

A. Gymnasium building, St. Paul. 

Pactric RAWA CLus.—W. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month ia 
San Francisco and Oakland, Cal., alternately. 

Railway Business Association, — Frank 
Noxon, 474 Woodward building, Washing- 
ton, D. 

Raiuway Car Mens Crus. or Peoria ano 
PEKIN SC L . Roberts, R. F. D. 5, Peoria, 


RaiLway CLUB or PittssurcH.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Reg- 
ular meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

RarLway Fire Protection Assocration.—R. 
Hackett. Baltimore & Ohio, Baltimore, Ma 

RarLway SUPPLY MANUFACTURERS’ ASSOCIATION. 

. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

St. Lovis Raitway CLus.—B. W. Frauenthal. 
M. P. Drawer 24, St. Louis, Mo. ex- 
ular meetings, second Friday in each month, 
except June, July and August. 

SOUTHERN AND SOUTHWESTERN RarLway CLUB.— 

T. Miller, P. O, Box 1205, Atlanta, Ga. 
Raela meetings third Thursday in January. 
March, May, July, September and November. 
Annual meeting third Thursday in November, 
Ansle Hotel, Atlanta, Ga. 

SurrLy Men’s Assocration. — E. H. Hancock, 
treasurer, Louisville Varnish Company, 
Louisville, Ky. _ Meets with Equipment 
Painting Section, Mechanical Division Amer- 
ican Railway Association. 

Toronto Raitway Cius.—J. A. Murphy, Box 8, 
Terminal “A,” Toronto, Ont. Meetings 
third Monday of each month, except June, 
July and August. 

Travettnc Encinerrs’ Association. — W. 0. 
Thompson, 1177 East Ninety-eight street. 
Cleveland, Ohio. 

Western Ratrway Crus.—J. H. Nash, 343 
South Dearborn street, Chicago. Regular 
meetings, third Monday in each month. 


(Turn to next left-hand page) 
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INTENSIFIED 
POWER 
PRODUCTION 


. o o Cuts Locomotive Maintenance 


m Locomotive maintenance has been shown to be pro- 
portional to the number of cylinders and drives. 

m So when the Lima-built 2-10-4 type locomotives of 
the Chesapeake and Ohio Railway replaced Mallets, 
a substantial maintenance saving was accomplished, 
as well as an improvement in operation. 

m The 2-10-4’s have only two cylinders and five pairs 
of driving wheels to be maintained as compared with 
four cylinders and eight pairs of driving wheels on 
the Mallets. 


LIMA LOCOMOTIVE WORKS 


INCORPORATED 
LIMA - - - - - - - - OHIO 


NEWS 


Baltimore & Ohio Increases Shop 
Hours 


ABOUT 6,900 shop employees of. the 
Baltimore & Ohio in the maintenance of 
equipment department who have been 
working on a four-day week basis for 
the past five months, were on April 1, 
placed on a five-day week. 


N. Y. C. Reopens Additional Shop 

THE ASHTABULA Harsor (Ohio) car 
repair shops of the New York Central 
which are maintained to make light re- 
pairs, were reopened on April 4, when 
49 men were recalled to work. This is 
in addition to the recall of some 7,000 
employees of car and locomotive shops 
recently reopened at other points on the 
New York Central system, as reported in 
the April issue of the Ratheay Mechanical 
Engineer. 


Tentative Standards 


THE prRoposep American Tentative 
Standard for Lock Washers has been re- 
leased by Sub-Committee No. 2 of the Sec- 
tivnal Committee on the Standardization 
of Plain and Lock Washers, American 
Standards Association, and can be ob- 
tained by writing C. B. LePage, assistant 
secretary, American Society of Mechan- 
ical Engineers, 29 West Thirty-Ninth 
street, New York. 

In addition to introductory notes, this 
standard includes a table of dimensions 
for lock washers (spring washers) giving 
the nominal size, actual inside diameter, 
dimensions for washers for use with 
wrench head bolts and nuts, and slotted 
head screws. 

The American Standards Association 
has also set up a new sub-committee on 
nomenclature which will attempt to pre- 
pare a nationally accepted nomenclature 
for lathes and other tools. 

Tentative specifications for normalized 
and tempered alloy-steel forgings for 
locomotives, issued by the American So- 
ciety for Testing Materials, cover the 
manufacture, chemical properties and 
tests, physical properties and tests, work- 
manship and finish, marking, and inspec- 
tion and rejections of two classes of 
normalized and tempered  alloy-steel 
forgings— (1) Medium tensile strength 
with high yield point and high ductility, 
and (2) high tensile strength with con- 
siderable ductility. Criticisms of these 
specifications should be directed to V. H. 
Lawrence, secretary of Committee A-1 on 
Steel, Alan Wood Steel Company, Con- 
shohocken, Pa. 

By the unanimous action of Committee 
E-10 on Standards, a viscosity tempera- 
ture chart has recently been adopted as 
a tentative standard. ‘This chart was 
prepared by A.S.T.M. Committee D-2 on 
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Petroleum Products and Lubricants and 
is expected to be of distinct service to 
petroleum, automotive and other indus- 
tries. The new standard incorporates 
the best features of all charts previously 
used, particularly those of Larson and 
MacCoull, The chart, which is 16% in. 
by 2114 in, covers a temperature range 
from 30 deg. F. to 450 deg. F. and a 
viscosity range of 37 to 100,000,000 Say- 
bolt universal seconds. It is available 
at the headquarters of the Society, 1315 
Spruce street, Philadelphia, Pa., at 25 
cents a single copy; $1.50 per pad of 25, 
or $5.00 for four pads. 


Simplified Practice Recom- 
mendations 


A PROPOSED modification of simplified 
practice recommendation No. 57 on 
wrought-iron and wrought-steel pipe, 
valves and fittings, by eliminating the 312- 
in. nominal inside diameter pipe from 
Table 3—“Double Extra Strong Pipe,” 
has been mailed by the Bureau of Stand- 
ards, Washington, D. C., to all interested 
in the industry for their consideration and 
written approval. Ali other diameters and 
weights in the present draft of the recom- 
mendation are to be retained without 
change. 

The revised simplified practice recom- 
mendation R105-32 covering wheelbarrows 


has received the required degree of ac-. 


ceptance from all interests in the industry 
and may be considered in effect as of 
April 1, 1932, according to an announce- 
ment by the Division of Simplified Prac- 
tice, Bureau of Standards. Forty-one 
sizes and types of wheelbarrows were 
listed in the original simplified practice 
recommended. In the revised program 
this number was reduced to twenty-seven, 
and designation numbers have been given 
the wheelbarrows listed. 


“Compartment Cars” for 


Freight on C. & N. W. 


A NEW TYPE of service for Le.l. freight 
is being offered by the Chicago & North 
Western, between Chicago and Wau- 
kegan, Ill, Kenosha, Wis., Racine and 
Milwaukee. Automobile box cars have 
been fitted with interior partitions to pro- 
vide four freight compartments, two in 
each end, and the charges for the trans- 
portation of freight in these compart- 
ments will be based not on weight but on 
a flat rate of $15 per compartment. 
Furthermore, there are no packing re- 
quirements of any kind, the North West- 
ern assuming no responsibility for loss, 
damage or injury to the property trans- 
ported due to insufficient) packing or 
improper loading in the compartment. 
The compartment rate is based upon the 
shippers signing a release to $100 vàlua- 
tion for the freight in each compartment. 
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When the release is not signed, the rate 
is to be $16.50 per compartment. 

Ordinarily, the cars will be operated 
only from team-track to team-track, and 
the shipper and consignee will load and 
unload the freight at these team-tracks. 
There is provision, however, that if three 
or four compartments are loaded from 
one consigner to one consignee in one 
day on one bill of lading, the North 
Western will place the compartment car 
at any industry located on an industrial 
or private side track served by the road, 
for loading or unloading, without addi- 
tional charge. The compartments will be 
locked or sealed by the shipper, the rail- 
way sealing only the outside doors of 
the cars. 

The North Western has reconstructed 
10 cars for this service, and more will 
be added if the service is proved to be 
valuable. Two partitions extend across 
the width of the cars, these being situ- 
ated at the sides of the door openings. 
Additional partitions running lengthwise 
of the cars bisect the spaces enclosed by 
the crosswise partitions. Access to the 
compartments is had by means of doors, 
7 ft. high and 4 ft. 1-11/16 in. wide, 
which form a part of the crosswise parti- 
tions. The compartments themselves are 
17 ft. 8 in. long, 4 ft. 4-3/16 in. wide, 
and 10 it. high. 


B. & O. Air-Conditions National 
Limited Throughout 


Tue Bartimore & OHIO inaugurated 
the first completely air-conditioned 
through sleeping-car train on April 20, 
when the ‘National Limited was made up 
entirely of fully air-conditioned cars on 
its regular runs in both directions be- 
tween New York and St. Louis via 
Philadelphia, Baltimore, Washington, 
Cincinnati and Louisville. Plans for the 
inauguration of this improved service 
were kept a carefully guarded secret un- 
til two days before the event. Similar 
equipment will be assigned to the B. & 
O.'s Capitol Limited, operating between 
New York and Chicago, about the middle 
of next month. 

Baltimore & Ohio executives, the an- 
nouncement stated, regard air-conditioned 
sleeping cars as a major innovation in 
travel comfort. Their introduction fol- 
lows two years of railroad air-condition- 
ing development work in which the 
B. & O. pioneered in 1930 when the diner, 
Martha Washington, was placed in reg- 
ular service between New York and 
Washington. Also, on this same run in 
May, 1931, the B. & O. established the 
Columbian, the first completely air-con- 
ditioned train. 

The National Limited’s equipment, to- 
gether with that to be installed next 
month on the Capitol Limited, will bring 
the number of air-conditioned B. & O. 
cars to a total of 114. Those already 
equipped are considered sufficient for the 
trains necessary to maintain the regular 
daily schedules of the National Limited, 
both eastbound and westbound, as well 
as other B. & O. air-conditioned trains 
already in operation. The 114 air-con- 
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THE LOAD AND 


REDUCE 


REPAIR COSTS... 


Rod repair costs on big power have gone up with 


the pressures. 

Now by distributing piston thrust over four main 
outside crank pins the Tandem Main Rod Drive re- 
duces bearing pressures and maintenance. 

A full year’s test on a large eastern railroad showed 
that on 2-10-2 type locomotives the Tandem Main 
Rod Drive reduced the expense of maintaining rods 
and bushings from $0.018 per mile to $0.003, saving 
$0.015 per mile and reducing expense 83.3%. 

Tandem Main Rod Drive keeps the locomotive 
running for much longer periods without maintenance 


and pays for itself quickly. 
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The expense incident to the operation of a locomo- 
tive with the old style design above amounted to 
$0.012 per mile for material, $0.006 per mile for la- 


bor, or a total of $0.018 per mile for maintenance of 
rods and bushings. During the period of operation, 
the investment expense in the locomotive amounted 
to $0.238 per mile. 


With Tandem Main Rod design, the expense incident 
to the operation amounted to $0.002 for material, 
$0.001 for labor, or a total of $0.003 per mile for 
maintenance of rods and bushings. During the period 
of operation, the investment expense in the locomo- 
tive amounted to $0.196 per mile. 


FRANKLIN RAILWAY SUPPLY CO., Inc. 


NEW YORK CHICAGO 


MONTREAL 


ditioned cars will be of the following 
types: Three combination baggage and 
coach, seven individual seat coaches, two 
lounge cars, 10 parlor cars, nine Pull- 
man club cars, seven Pullman observation 
cars, 46 Pullman sleepers and 30 diners. 


Mechanical Division Acts to In- 
crease Coupler Service Life 


AS A RESULT of favorable action on an 
important letter ballot recently submitted 
to the individual members of the Ameri- 
can Railway Association by the General 
Committee of the Mechanical Division, 
it is expected that large economies will 
be realized by extending the wear limits, 
without any sacrifice of safety, for Type- 
D and Type-E couplers and revising the 
regulations pertaining to the reclamation 
of coupler knuckles, locks, pins, bars and 
cast-steel yokes. In view of the potential 
far-reaching effects of this letter ballot 
in reducing coupler costs, as well as the 
frequency of holding cars out of seryice 
for coupler renewals, the practices de- 
scribed in the letter ballot being formally 
approved and put into effect as of May 
1, 1932. 

The vote on the recommendations from 
the Committee on Couplers and Draft 
Gears was divided into 19 propositions, 
the first three of which covered a pro- 
posed immediate extension of the gaging 
limit for Type-D and Type-E couplers 
to 5-5/16 in., as measured by the worn- 
coupler limit gage, illustrated in the 
committee report. Five propositions, re- 
ceiving favorable action, pertained to re- 
clamation of ‘Type-D couplers, except 
those condemned for knuckle stretch or 
nose wear, by gas or electric welding, as 
recommended by the committee. Favor- 
able action was taken on the proposition 
that coupler locks may be reclaimed by 
building up the depression in the surface 
of the lock, the welding not to extend 
beyond the surface surrounding the de- 
pression, as recommended by the com- 
mittee. Favorable action was also taken 
on the proposition to reclaim knuckle 
pivot pins by heating, straightening and 
heat treating in accordance with practice 
specified by the committee. 

The next seven propositions pertained 
to the reclamation of coupler bars, in 
accordance with detailed recommendations 
by the committee for the welding and 
normalizing of back walls; worn key- 
ways; coupler-shank butts; guard-arm 
cracks (where not over 40 per cent of the 
section is affected and the crack does 
not extend into the lock opening or 
pocket); building up shanks worn from 
contact with the carrier iron; heating 
and straightening bars with bent shanks 
and bars with bent guard arms. The 
final proposition related to the reclama- 
tion of cast-steel coupler yokes, as 
recommended by the committee. All of 
these propositions involving changes in 
interchange rules will be included in a 
supplement to the rules to be issued 
August 1, 1932. In the meantime, the 
railroads were requested to issue neces- 
sary instructions to car inspectors, shop 
forces and reclamation plants to make 
the practices effective May 1. 
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Supply Trade Notes 


THE SULLIVAN MACHINERY COMPANY 
has moved its Knoxville, Tenn., branch 
office from 623 Market street to Suite 
803, Medical Arts building. 


E. H. BATCHELDER, JR, has been ap- 
pointed railroad sales manager with head- 
quarters at 608 South Dearborn street, 
Chicago, of The Insulite Company, Min- 
neapolis, Minn. 


WiLt1Am H. Woonin, president of the 
American Car & Foundry Company, New 
York, has been elected president also of 
the J. G. Brill Company, Bhiladelphia, Pa., 
to succeed Samuel M. Curwen, deceased. 


Georce A. Nıcnors has been appointed 
New York district manager with head- 
quarters in the Chrysler building, New 
York City, of The Kron Company, for- 
merly The American Kron Scale Com- 
pany, Bridgeport, Conn. 


SHELpon, Morse, Hutcuins & Easton, 
which was recently formed to handle 
industrial marketing and the economic 
problems connected with scientific indus- 
trial research, has moved its office from 
191 West Fourth street to 420 Lexington 
avenue, New York City. 


H. H. Timken, chairman of the board 
of the Timken Roller Bearing Company 
has been elected also president of the 
company succeeding M. T. Lothrop, re- 
signed. F. J. Griffiths, president of the 
Timken Steel & Tube Company has been 
elected a director, succeeding Mr. Loth- 
rop. The other directors were re-elected. 


At the board of directors’ meeting of 
the United States Steel Corporation, New 
York, on April 19, William A. Irvin was 
formally elected president of the corpora- 
tion to succeed James A. Farrell, retired. 
This change was announced in the April 
Railway Mechanical Engineer. Mr. Irvin 
was elected also a director. 


THE DEARBORN CHEMICAL COMPANY, 
Chicago, has expanded its operations 
through the manufacture and sale of a 
new product known as Plumite, a chem- 
ical solvent for use in clearing clogged 
plumbing fixtures and soil pipes. It will 
be marketed chiefly through the retail 
grocery field. 


Tue Detroit Orrice of the American 
Locomotive Company, and the Railway 
Steel Spring Company, in the General 
Motors building, Detroit, Mich., will be 
closed. J. W. Harty, who has represented 
both these companies in Detroit, will be 
transferred to the Cleveland office, located 
in the Terminal Tower building, Cleve- 
land, Ohio. 


Rozert H. BinKerD is now vice-presi-. 
dent and director of sales of the Bald- 
win Locomotive Works, Eddystone, Pa., 
having been elected a vice-president in 
addition to his former duties of director 
of sales. A portrait of Mr. Binkerd and 
a sketch of his career were published in 
the December, 1931, Railway Mechanical 
Engineer. 
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Tue Grecc Company, Lip., has moved 
its sales and export office, located for the 
past ten years at 67 Wall street, to larger 
quarters at 19 Rector street, New York. 
This company has car building plants at 
Hackensack, N. J., and Loth, Belgium. 


A. W. THompson, vice-president since 
1928, and for the past five years Pacific 
coast manager in charge of sales for Fair- 
banks, Morse & Co., Chicago, has been 
appointed vice-president in charge ot 
manufacturing. He succeeds W. C. 
Heath, resigned. 


H. C. Darsy has been appointed dis- 
trict sales manager for the Inland Steel 
Company, Chicago, with headquarters at 
the Kansas City, Mo., office. Mr. Darby 
has been a member of the sales force of 
that office since November, 1926; he suc- 
ceeds the late Orville P. Blake. Mark 
Hill has been appointed salesman in the 
Kansas City office. 


Georce H. WEILER, former managing 
director of the Steel Forging Manufac- 
turers’ Association, and previous to that 
service for many years with the Ameri- 
can Locomotive Company, has become 
associated with the sales department of 
the Standard Steel Works Company, 
Burnham, Pa., a subsidiary of the Bald- 
win Locomotive Works. 


Joun C. WrtHerspoon, a director of 
Berry Brothers, Detroit, Mich., has been 
elected president, W. R. Carnegie, presi- 
dent and general manager, having re- 
tired. Thurlow J. Campbell, assistant 
general manager has been elected vice- 
president and general manager. C. L. 
Forgey, advertising manager has been 
appointed also general sales manager suc- 
ceeding Walter Bartz, who has been 
appointed production manager, all with 
headquarters at Detroit. 


CHANGES have been made in the organi- 
zation of the transportation and govern- 
ment department of the Johns-Manville 
Sales Corporation, the operation of which 
department is supervised by George A. 
Nicol, Jr., vice-president, with headquar- 
ters at New York. The change involves 
the establishment of three regions in the 
United States: Eastern, Western and Pa- 
cific. The eastern region embraces the 
eastern and central divisions; the western 
region comprises the western and south- 
western divisions, and the Pacific region 
covers the present territory of the Pacific 
division. There is no change in the Cana- 
dian set-up. Each of the three regions 
is in charge of a general sales manager 
as follows: Eastern region, R. P. Town- 
send, New York; western region, J. H. 
Trent, Chicago; Pacific region, W. J. 
Hennessy, San Francisco, Cal. In the di- 
visional activities, J. D. Johnson, with 
headquarters at Cleveland, Ohio, assists 
R. P. Townsend. C. S. Clingman will as- 
sist J. H. Trent as manager of the south- 
western division, western region, and T. 
O’Leary as manager of the western di- 
vision, Chicago, will assist Mr. Trent. 
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Look 
Forward 


ERY soon the railroads will 

be compelled to return 
to active service many loco- 
motives built ten, twenty or 
more years ago, unless such 
locomotives are shortly replaced 
by Strictly Modern Units, de- 
signed and equipped to meet 
present-day conditions. 


With its ability to save fuel, develop 
increased power, and reduce maintenance 
expense, the Strictly Modern Locomotive is 
the outstanding revenue earner. Railroads 
cannot afford to ignore the many advantages 
offered by this up-to-date motive power. 


LOOK FORWARD—NOW is the time to 
provide for greater economy, higher operat- 
ing efficiency and improved service to 
travelers and shippers. 


It Takes Modern Locomotives to make money these days! 


THE 


BALDWIN 


LOCOMOTIYE WORKS 


PHILADELPHIA 


THOMAS Drever, secretary and treas- 
urer of the American Steel Foundries, 
Chicago, has been elected vice-president 
and treasurer, and O. E. Mount, assist- 
ant secretary and assistant treasurer, has 
been promoted to secretary and assistant 
treasurer. Due to ill health, G. G. Floyd, 
mechanical assistant to the president, has 
been relieved of active duties but will 
remain with the company in a consulting 
capacity. Charles L. Heater, sales engi- 
neer, has been promoted to general sales 
engineer, 


Wittram H. Crorr has been elected a 
vice-president of the National Lead Com- 
pany. This is in addition to his duties as 
president of the Magnus Company, In- 
corporated, of which he has been presi- 
dent since March, 1929. Mr. Croft will 
have headquarters both at Chicago and at 
New York. He has been connected with 
the Magnus Company for many years 


William H. Croft 


having entered the employ of the Hewitt 
Manufacturing Company, a subsidiary of 
the Magnus Metal Company, in 1893. In 
1904, Mr. Croft became assistant to the 
president of the Magnus Metal Company, 
and the following year was made sales 
manager. In 1907 the National Lead 
Company acquired the Magnus Metal 
Company and its subsidiaries and Mr. 
Croft was elected vice-president in charge 
of operations and sales of both the Hewitt 
and the Magnus companies. On the 
merger of these two companies into the 
Magnus Company, Incorporated in 1915, 
Mr. Croft was elected first vice-president 
and since March, 1929, has been president 
of the company. 


James S. Watson, vice-president in 
charge of the Link-Belt ‘Company’s 
Dodge works, Indianapolis, Ind., has 
been appointed vice-president and gen- 
eral manager of both the Dodge and the 
Ewart works, the company’s two In- 
dianapolis chain factories, succeeding 
George P. Torrence, who recently be- 
came president. Frank S. O’Neil, man- 
ager of the Ewart works, has been ap- 
pointed assistant general manager of 
both Indianapolis plants and C. Walter 
Spalding, who has been connected with 
the Ewart works for a number of years, 
has been appointed sales manager of 
Ewart plant products. 
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Changes in Westinghouse Air 
Brake Company and Union 
Switch & Signal Company 


To EFFECT CO-ORD.NATION of the man- 
agerial staffs of the Westinghouse Air 
Brake Company and the Union Switch & 


Signal Company A. L. Humphrey, presi- ` 


dent of the Air Brake Company and 
chairman of the board of the Signal 
Company, has been elected executive di- 
rector of both organizations. Charles 
A. Rowan, executive vice-president and 
a member of the board of the Air Brake 
Company, has been elected president 
of that company and vice-chairman of 
the board of the Signal Company. George 
A. Blackmore, president and general man- 
ager of the Signal Company, has been 
elected also a director and vice-president 
and general manager of the Air Brake 
Company. S. G. Down, vice-president of 
the Air Brake Company, has been elected 
also a director of the Signal Company. 
The two boards are now identical. 

Mr. Humphrey was born in Buffalo, 
N. Y., on June 12, 1860, and at the age of 
14 entered business. At the age of 22 
he organized a general machine shop and 
foundry in Seattle, which afterwards be- 


A. L. Humphrey 


came the Moran Iron Works. Later he 
became division construction foreman on 
the Mojave division of the Central Pa- 
cific, and then master mechanic. Later he 
became superintendent of motive power 
of the Colorado Midland. While in Colo- 
rado he took an active part in politics and 
was twice elected to the Colorado House 
of Representatives, serving as speaker of 
the house during his second term. He re- 
turned to railroad service on the Colo- 
rado & Southern in 1899, and in 1903 be- 
came superintendent of motive power of 
the Chicago & Alton. Later in the same 
year he was appointed western manager 
of the Westinghouse Air Brake Company 
at Chicago, and in 1905 was promoted to 
general manager of the air brake works 
at Pittsburgh. He was elected a director 
of the company in 1909, at which time he 
was also given the dual position of vice- 
president and general manager. When 
the Union Switch & Signal Company was 
taken over by the Air Brake Company in 
1916, Mr. Humphrey was elected also 


president of the Signal Company. In 
April, 1919, Mr. Humphrey was elected 
president of the Air Brake Company, and 
later also chairman of the board of the 
Signal Company. 

Mr. Rowan has been connected with 
the Westinghouse interests ever since he 
entered upon his business career, his first 
connection being with the East Pittsburgh 
Improvement Company, a Westinghouse 
organization which owned the land now 
occupied by the various Westinghouse in- 


Charles A. Rowan 


dustrial establishments in the Turtle 
Creek Valley. He began his connection 
with the Air Brake Company in 1903 as 
assistant auditor. From that position he 
has successively advanced to auditor in 
1910, controller in 1916, vice-president and 
controller in 1919 and president of the 
Westinghouse International Brake & Sig- 
nal Company in 1927, when he was trans- 
ferred to Brussels, Belgium. He returned 
to this country in 1930 to become execu- 
tive vice-president. He was elected a 
member of the board of directors of the 
Westinghouse Air Brake Company in 1929 
and now becomes president of that com- 
pany and vice-chairman of the board of 
the Union Switch & Signal Company. 
Mr. Blackmore was born at Wilkins- 


George A. Blackmore 


burg, Pa., in 1884 and entered the service 
of the Union Switch & Signal Company 
in July, 1896, as an office boy. In 1901 he 
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was made chief clerk in the engineering 
and estimating department at Swissvale, 
Pa., and three years later was transferred 
to New York. In March, 1909, he was 
appointed assistant eastern manager with 
headquarters at New York, and in April, 
1911, became eastern manager in charge 
of the New York, Montreal and Atlanta 
offices. In 1915 he was appointed general 
sales manager with headquarters at Swiss- 
vale, and in January, 1917, was elected 
vice-president. On June 13, 1922, Mr. 
Blackmore was elected first vice-president 
and general manager and in April, 1929, 
was elected president and general man- 
ager, which position he will hold with that 
of director and vice-president and general 
manager of the Air Brake Company. 
Mr. Down was born on January 1, 1876, 
and entered railway service in the motive 
power department of the Michigan Cen- 


S. G. Down 


tral in 1893. In 1897 he resigned to en- 
gage in prospecting in Alaska, and three 
years later returned to the Michigan Cen- 
tral as general air-brake inspector. In 
1902 he entered the employ of the West- 
inghouse Air Brake Company as an in- 
structor, which position he held until 
1906 when he was appointed mechanical 
expert. A year later he was made dis- 
trict engineer and in 1915 he was pro- 
moted to assistant western manager. 
From 1919 to 1921 he was Pacific district 
manager and then, until 1923, general 
sales manager. In the latter year he was 
elected vice-president, and now becomes 
also a director of the Signal Company. 


Obituary 


CorxeLIUS M. WALSH, president and 
general manager of the Falls Hollow 
Staybolt Company, Cuyahoga Falls, Ohio, 
died at his home in that city on March 
25 at the age of 68 years. Mr. Walsh 
was born at Cuyahoga Falls and spent his 
entire life there. He attended schools 
of his native town and began his business 
career as an employee of the lumber and 
planing mill establishment of Howe & 
Co. Mr. Walsh later bought the business 
and operated under the name of the 
Walsh Lumber Company, of which he 
was president. He also was president of 
the Walsh Paper Company and Walsh 
Milling Company. 
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Egen M. Byers, chairman of the board 
of the A. M. Byers Company, Pittsburgh, 
Pa., died on March 31 at the Doctors’ 
Hospital, New York, at 52 years. 


WiLt1aAm NeEwTon AGNEw, traffic man- 
ager of the Worthington Pump & Ma- 
chinery Corporation, New York, since 
1910, and also assistant to the president 
for the past three years, died suddenly 
on April 12, at his home in New York. 


SAMUEL M. Curwen, president of the 
J. G. Brill Company since 1912, who died 
on March 29, was born on July 29, 1859, 
at Philadelphia, Pa., where he received 
his early education and was graduated 
from the Episcopal Academy in 1878. 
Mr. Curwen went to the Brill organiza- 
tion in 1879, and after an apprenticeship 
course in the Brill shops served in the 
engineering department, where he learned 
the practical fundamentals of car build- 
ing and later was made head of the engi- 
neering department. Mr. Curwen subse- 
quently served as a salesman and then 
held various executive positions, includ- 
ing those of assistant general manager 
and general manager, until he was elected 
second vice-president in 1903. He was 
advanced to first vice-president in 1908, 


-and since May, 1912, was president of the 


company. Mr. Curwen, as a practical car 


Samuel M. Curwen 


and truck designer and builder, had con- 
tributed many valuable patents to the 
development of his company’s product. 
In addition to serving as president of the 
J. G. Brill Company, he was president 
of its subsidiary companies of Missouri, 
of Massachusetts and of Ohio, and chair- 
man of the board and a director of the 
Brill Corporation, New York, and a 
director of the American Car & Foundry 
Motors Company. He served as presi- 
dent, a director and chairman of the 
executive committee of the Electric Rail- 
way Equipment Securities Corporation, 
and was in addition a director of a large 
number of industrial and banking com- 
panies and of the American Railway Car 
Institute and the Reading Company. He 
was affiliated with a number of societies 
and organizations, including the Amer- 
ican Electric Railway Association, the 
Engineer’s Club of New York and the 
New York Railroad Club. 
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Personal Mention 


` Master Mechanics and 
Road Foremen 


J. A. REDDEN, assistant road foreman 
of engines of the Baltimore division of 
the Pennsylvania, has been appointed 
assistant road foreman of engines of the 
Panhandle division. 


A. C. BERDELMAN, road foreman of en- 
gines of the Indianapolis division of the 
Pennsylvania, has been. appointed road 
foreman of engines of the Columbus 
division. 


G. E. MELKER, master mechanic of the 
Chicago, Burlington & Quincy at Hanni- 
bal, Mo., has had his jurisdiction extended 
to include the St. Joseph division, suc- 
ceeding G. S. Wilber, master mechanic at 
St. Joseph, Mo., and the position of 
master mechanic at the latter point has 
been abolished. 


W. C. SmitH, master mechanic of the 
Illinois division of the Missouri Pacific at 
Dupo, Ill, has had his jurisdiction ex- 
tended over the Missouri-Illinois in 
Missouri. The position of master me- 
chanic at Poplar Bluff, Mo., with juris- 
diction over the Missouri division and 
the Missouri-Illinois in Missouri, which 
has been held by E. F. Stroeh, has been 
abolished. 


F. R. Butts, assistant master mechanic 
of the Chicago, Burlington & Quincy with 
headquarters at Creston, Iowa, has been 
transferred to St. Joseph, Mo., to occupy 
a newly-created position, and the position 
of assistant master mechanic at Creston 
has been abolished. The position of as- 
sistant master mechanic at Brookfield, 
Mo., which has been held by D. Nott, has 
also been discontinued, and Mr. Nott has 
been transferred to Galesburg, Ill, to 
succeed C. E. Plott, transferred. 


JoHN J. PRENDERGAST, assistant master 
mechanic of the Fort Worth division of 
the Texas & Pacific, with headquarters 
at Lancaster shops, Fort Worth, Tex., 
has been promoted to the position of 
master mechanic. Mr. Prendergast’s rail- 
road career began as an apprentice on 
the Baltimore & Ohio. He then served 
as journeyman mechanic and foreman, 
resigning to enlist in the United States 
Army during the World War. At the 
conclusion of the war he entered the 
service of the Pennsylvania as a mechani- 
cal foreman, resigning to become mechani- 
cal inspector of the Texas & Pacific 
at Fort Worth in February, 1928, where 
he has since served successfully as en- 
ginehouse foreman, erecting shop fore- 
man, general foreman and assistant 
master mechanic. 


Shop and Enginehouse 


D. McIntyre, machine foreman of the 
Missouri Pacific at Osawatomie, Kan., has 
been appointed general foreman, with 
headquarters at Wichita, Kan. 


(Turn to second left-hand page) 
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Simple — Inexpensive — Effective 


| Improves Riding Qualities of Locomotives 
| Increases Life of Tires and Rails 


| 


N 
D 


signed to soften the grinding pressure between 

tire flanges and rails when locomotives pass 
through curves and over rough track. Several 
applications have already demonstrated how effec- 
tively this simple device relieves lateral stresses 
in locomotives and track. The flanges on the 
drivers do not grind against the rails. The loco- 
motives do not shimmy or show signs of vibration. 


ik Alco Lateral Cushioning Device was de- 


SIMPLE CONSTRUCTION— This device is a 
duplex lateral resilient means placed between the 
two driving boxes on each side of the axle in line 
with the journal bearing surfaces. Each unit con- 
sists of end spring seats keyed to a shaft by bolts 


| andtwo A.R.A. Class G inner coil springs separated 


by a shaft washer. Two yokes, welded to the 
inside faces of the boxes, support the unit. Two of 
these units are required for each pair of drivers 
and can be applied to any or all pairs of drivers 
depending on the requirements. The device as 
assembled by Alco ıs set to the correct initial com- 


pression which may be varied later by applying a 
thicker or thinner shaft washer. 


EFFECTIVE OPERATION—On tangent track 
there is no outward pressure exerted by the springs 
against the boxes which have free working clear- 
ance in the shoe and wedge jaws. When entering 
a curve however, the wheel ftange against the 
outer rail moves inwardly, carrying with it the box 
on that side and compressing the springs against 
the opposite box. The greater the movement, the 
higher the compression while the lateral shock is 
cushioned by the springs. On leaving the curve the 
springs return the boxes to normal central position. 


WORTHWHILE ADVANTAGES—This device 
is light in weight, easily applied and inexpensive. 
It increases the life of tires and rails, reduces 
locomotive maintenance and improves the riding 
qualities. It operates without disturbing the dis- 
tribution of weight on the journals and can be used 
on all types of engines in all classes of service. 


American Locomotive Company 


30 Church Street 


New York N.Y. 


B. P. PHELPs, engineer of shop exten- 
sions of the Atchison, Topeka & Santa 
Fe, with headquarters at Topeka, Kan., 
has taken over the duties of electrical en- 
gineer. 


Purchases and Stores 


A. S. MacponaLp has been appointed as- 
sistant general storekeeper, Eastern lines, 
of the Canadian Pacific, with headquarters 
at Montreal, Que. 


J. Jirousek, storekeeper of the La 
Crosse division of the Chicago, Burling- 
ton & Quincy division, has been appointed 
assistant storekeeper, with headquarters 
as before at North La Crosse, Wis. 


J. Mater, storekeeper of the Aurora 
division of the Chicago, Burlington & 
Quincy, with headquarters at Aurora, Ill., 
has had his jurisdiction extended to in- 
clude the La Crosse division. 


Leon S. Myers, acting division store- 
keeper of the Tacoma division of the 
Northern Pacific, with headquarters at 
Seattle, Wash., has been appointed store- 
keeper of that division, to succeed Glenn 
C. Hower, who has retired. 


H. E. Hays, road foreman of engines 
of the former Akron division of the 
Pennsylvania, has been appointed road 
foreman of engines of the E. and A. divi- 
sion. 


O. NELSON, general storekeeper of the 
Union Pacific, at Omaha, Neb., has been 
appointed to the newly-created position 
of assistant general storekeeper of the 
system, with jurisdiction over the Union 
Pacific unit, and headquarters at Omaha. 


J. L. Iris, general storekeeper of the 
Oregon Short Line, the Oregon-Wash- 
ington Railroad & Navigation Co., and 
the Los Angeles & Salt Lake (all units 
of the Union Pacific System), has been 
appointed to the newly-created position 
of assistant general storekeeper of the 
system, with jurisdiction over the above- 
mentioned units and with headquarters 
as before at Pocatello, Idaho. The posi- 
tions of general supervisor of stores of 
the system, general storekeeper of the 
Union Pacific Railroad and general store- 
keeper of the O. S. L., the O.-W. R. R. 
& N. and the L. A. & S. L. have been 
abolished. 


Obituary 


WALTER SNYDER, master mechanic of 
the Erie at Stroudsburg, Pa., died on 
April 24. Mr. Snyder suffered a heart 
attack. 


E. W. Hopp, master mechanic of the 
Hastings & Dakota division of the Chi- 
cago, Milwaukee, St. Paul & Pacific, at 
Aberdeen, S. D., died on March’ 30, as 
the result of injuries received in an auto- 
mobile accident. 


WittramM SCHLAFGF, formerly mechani- 
cal manager of the Erie, and also at one 
time president of the American Railway 
Master Mechanics’ Association, died at 
Miami, Fla., on April 5. Mr. Schlafge, 
who was born on October 11, 1868, in 
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Berlin, Germany, and was educated in the 
public schools of Mauch Chunk, Pa., 
obtained his first railway experience 
with the Lehigh Valley, beginning in 1882. 
In 1893 he became an apprentice at the 
Minneapolis, Minn., shops of the Minne- 
apolis, St. Paul & Sault Ste. Marie, and 
subsequently served that road as engine- 
house foreman at Gladstone, Mich. From 
1898 to 1900 he was employed by the 


William Schlafge 


Escanaba & Lake Superior as locomotive 
fireman, locomotive engineman and mas- 
ter mechanic, leaving that road in the lat- 
ter year to become enginehouse foreman 
for the Baltimore & Ohio, at Newark, 
Ohio. Subsequently, following a short 
period of service as general foreman in 
charge of the locomotive and car depart- 
ments of the Chicago Junction (now oper- 
ated by the Chicago River & Indiana), he 
became connected with the Erie, with 
which company he spent the remainder of 
his active railroad career. Starting with 
that road in March, 1903, as general fore- 
man at Port Jervis, N. Y., Mr. Schlafge 
was promoted, in 1904, to master me- 
chanic at Jersey City, N. J.; in Decem- 
ber, 1906, to master car builder at Mead- 
ville, Pa.; in March, 1907, to general 
master mechanic and assistant mechani- 
cal superintendent; in October, 1907, to 
mechanical superintendent, lines east of 
Salamanca, N. Y., and Buffalo, and, on 
January 4, 1912, to general mechanical 
superintendent. This position Mr. Schlafge 
held until the termination of Federal 
control on March 1, 1920, when he was 
appointed mechanical manager of the 
Erie, with headquarters at New York. 
He resigned from this post in March, 
1922, to become president of the Mead- 
ville Machinery Company, Inc., a cor- 
poration organized at that time to take 
over operation of a number of the Erie's 
car and locomotive shops. He retained 
that office until his subsequent retire- 
ment from active service. Mr. Schlafge 
was active for many years in the Ameri- 
can Railway Master Mechanics’ Associa- 
tion (now part of the Mechanical Divi- 
sion, American Railway Association), 
serving as president of the former or- 
ganization from 1916 until his resigna- 
tion in June, 1918. He was also for some 
time chairman of the Mechanical Divi- 
sion’s Committee on Fuel Performance 
and Smoke Prevention. 


Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


KELLOCATOR JIG Boring MAcHINE.—The 
Keller Mechanical Engineering Corpora 
tion, 70 Washington street, Brooklyn, N 
Y., describes in a 12-page booklet a p 
cision boring and layout machine 
small shops and departmental insta! 
tions. A Vernier scale is the only me 
uring device on the Kellocator. 


ELECTRIC Trucks.— Many freigh 
handling operations are pictured and « 
scribed in a 12-page booklet entit 
“Handling Freight at Lower Cost 
creases Railroad Profits” which has be 
issued by the Elwell-Parker Compai 
Cleveland, Ohio. The skid method 
handling is described in a 16-page bullet; 
entitled “Handling and Shipping d. 
Skids.” 


TooLcroom Larues.—Character and dis 
tinction feature the 24-page picture stos 
of Monarch Model C lathes which has 
been prepared by the Monarch Machine 
Tool Company, Sidney, Ohio. The illus- 
trations used in this catalog are of excep- 
tional quality, the details of the lathes, 
their operation, ctc., having been strik- 
ingly brought out by the use of spot 
lights. A cover, finished in gold, further 
adds to its attractiveness. 


Mopets.—‘‘Technical Models for Every 
Trade and Purpose” is the title of a 10- 
page booklet issued by the Paul F. Her- 
mann Company, Keenan building, Pitts- 
burgh, Pa. Models for transportation 
companies, for bridge construction com- 
panies, for railroads, for electric locomo- 
tive builders, etc., are illustrated in this 
booklet. The models are manufactured 
to any desired scale, either stationary or 
operating, for sales, exhibition or museum 
purposes. Cut sections can also be pro- 
vided. 


SPECIFICATIONS FOR STEELS.—The S.A.E. 
system of specifications for chemical com- 
position and inspection standards for car- 
bon and alloy steels are given in the 
bulletin, No. l-a, of the Internationa! 
Nickel Company, 67 Wall Street, New 
York, which is a revision of bulletin No. 
1 published several years ago. The speci- 
fications include additions and modifica- 
tions made by the Society of Automotive 
Engineers since the original issuance of 
the bulletin. 


WELDING AND CUTTING EqQuipMENt.-- 
The new Blue and Gold pocket size cata- 
log of the Torchweld Equipment Com- 
pany, 224 North Carpenter street, Chi- 
cago, gives detailed information regarding 
the variety and characteristics of the non- 
flash Torchweld line. The different styles 
of welding or cutting torches, units and 
gas pressure regulators are described and 
illustrated and line drawings show the 
construction and safety features of the 
equipment. 
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„Westinghouse 


Quality workmanship guarantees every Westinghouse product 


RAILWAY MECHANICAL ENGINEER 


June, 1932 


$24.00 


saved 


E hs electric furnaces—one for 
pre-heating high-speed steel, an- 
other for hardening it, and the third 
for hardening carbon steel—save an- 
nually nearly $7,000 in a repair shop 
of a large southern railroad. Records 
show that these electric furnaces have 
cut high-speed steel tool costs 25%, 
while the life of tools has increased 
33 per cent. 

Two electric carburizing furnaces in 
the forge department have effected an 
annual net saving of more than 


Installation of Westinghouse Electric 
Furnaces for heat-treating tools in 
a railroad shop. 


annually 


: WITH FIVE ELECTRIC FURNACES 


$17,000. This saving is 13 times the 
cost of the electric power. Because of 
the much greater exactness of heat 
treatment, it is estimated that the useful 
life of many of the carburized parts has 
been more than doubled. 

For further information on these and 
other applications of electric furnaces 
in railroad shops, simply mail the 
coupon. Also, a Westinghouse repre- 
sentative will be glad to study the pos- 
sible economies to be effected from elec- 
tric heating applications in your shop. 


Westinghouse Electric & Manufacturing Company 
Room 2-N—East Pittsburgh, Pa. 


Gentlemen: Please send me Reprint 450. 


Railway 
Mechanical Engineer 
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Relation of Back Pressure to 
Locomotive Performance 


OW back pressure has become a subject of general 

discussion in recent years and a general opening 
up of exhaust nozzles has been the result. In many 
instances low back pressure has been attained, but since 
no compensating change has been made in the type of 
exhaust nozzle to improve draft efficiency, there has 
been a reduction in draft which frequently has resulted 
in what is known as a hard-steaming locomotive. 

Low back pressure in itself is well worth seeking. 
The back pressure on the piston acts as a brake, decreas- 
ing the work output of the locomotive and, therefore, 
the drawbar pull and the consequent speed-hauling abil- 
ity of the locomotive. However, unless an engine is 
over-drafted, any opening up of the exhaust nozzle to 
reduce the back pressure will adversely affect combus- 
tion and, if the steaming ability of the engine is affected 
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Fig. 1—The relation between draft and back pressure for 
different types of nozzles and the limitations in 
draft production 


219 


By George W. Armstrong 


A discussion of improved locomo- 
tive performance and increased 
boiler capacity as effected by re- 
duced back pressure and the use 


of the annular-ported exhaust 
nozzle 


enough thereby, there may be no improvement in engine 
performance, even though low back pressure is attained. 

Authentic information as to the effect produced by 
reducing back pressure is unfortunately meager. The 
locomotive test plant affords the only means for evalu- 
ating effects and all published tests have been directed 
toward study of a respective design of locomotive or a 
major locomotive appliance and, with one possible ex- 
ception, develop no information which throws light on 
the subject of back pressure. 

Pennsylvania Bulletin No. 32, covering the test of the 
Pennsylvania class I-1-s locomotive, a 2-10-0 type with 
50 per cent restricted cut-off. with and without the 
open-type feedwater heater with which it was equipped, 
reveals some of the effects of reduced back pressure. 
Data selected from these tests are given in Table I. The 
primary interest of these data lies. first, in the establish- 
ment of the fact that reduced back pressure does result 
in increased drawbar pull and, second, in the apparent 
fact that a considerable portion of this increased draw- 
bar pull results from a reduction in the locomotive in- 
ternal resistance or friction drawbar pull, which results 
from reduced brake action of the back pressure rather 
than from any appreciable increase in cylinder output 
or indicated horsepower. 

As seen from Table I. there is in general an increased 
indicated horsepower at the higher exhaust pressures 
while there is a very marked reduction in friction draw- 


bar pull at the lower exhaust pressures. With the loco- 
motive operating at 40 per cent cut-off, at a speed of 
21.9 m.p.h., the comparison is: 


Frict. 

xh. Drawbar Tractive Drawbar 
Test press., Ib. pull, Ib. force, Ib pull, 1b 
SONGS praan ier 9 38348 51849 13127 
SOLE oes eben aes 7 39328 50815 11462 
SOG: « sid ea ote. ece ess 7 40160 51846 11660 


* Test with injector. 


The difference in friction drawbar pull between test 
5946 and the average of tests 5914 and 5916 is 1,566 1b. 
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Fig. 2—The relative percentage of boiler output with respect 
to the maximum at various piston speeds 


The horsepower difference at this speed of 21.9 m.p.h. 
for 2 lb. difference in exhaust pressure is as follows, 
assuming that as the mean effective pressure : 

M.E.P. X Piston Area X Piston Speed 2X2X572.56X640 


H.P. = =~ = 44.4 
33,000 33,000 
Speed X Tractive Force 44.4 X 375 
H.P. = ———, 50 T. F. = — = 761 lb. 
375 21.9 


We see that 761 lb. of the total 1,566 lb. frictional 
drawbar pull results from removing the braking action 
of the back pressure. Presumably there is some other 
unaccounted for action to account for the remaining 805 
lb., such as a small increase in mean effective pressure 
and therefore indicated horsepower, which, however, is 
last in reducing the area of a small indicator card. 


F. A. Goodfellow, supervisor of fuel and locomotive 
service, Pennsylvania, in discussing a paper by R. E. 
Woodruff, system operating vice-president, Erie, on 
“Our Experience in Saving Coal,” before the Septem- 
ber, 1930, meeting of the New York Railroad Club, had 
this to say: 

“On the effect of reducing back pressure due to in- 
creasing exhaust nozzle areas, the results referred to 
were taken from tests of a class I-1 locomotive having 
30¥%-in. by 32-in. cylinders, 250 Ib. boiler pressure, a 50 
per cent limited cut-off, grate area of 70 sq. ft.. 62-in. 
diameter drivers and 6,255 sq. ft. of heating surface. 

“There were six tests made varying in speeds from 
7.3 to 29.1 m.p.h. The nozzle referred to as standard 
was of the four internal projection type with an area of 
33 sq. in. The nozzle used for comparison was of the 
multiple point type with an area of 45 sq. in. or an in- 
crease of 36 per cent. 

“The total dry coal fired per hour on both sets of 
tests varied from 2,100 lb. to 12,800 lb. The water 
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Fig. 3—The effect of various types of nozzles on drawbar 
pull and boiler output as revealed by tests of a 
three-cylinder 2-8-2 type locomotive 


evaporated was between 18,000 lb. and 67,000 Ib. per 
hour. The indicated horsepower was 800 hp. to 4,000 
hp. The dynamometer horsepower from 600 hp. to 
3,400 hp. With drawbar pull ranging from 31,600 Ib. 
to 34,500 Ib. and burning coal up to 3,800 lb. of dry 
coal per hour, there was no increase between the two 


Table I—Increase in Drawbar Pull Effected by Reduction in Back Pressure 


Steam g Press Least Water Tractive Friction 
Test Exh. Temp. Cut off chest Initial at back I.hp per Drawbar effect drawbar 
Test designation press. exhaust M.e.p. percent press. press. cut off press. total i.hp./hr. pull from i.hp. pull 
942* 40-20-F 2 221 86.6 21.7 247 224 168 1.4 797 20.7 29600 41958 12337 
959 40-20-F 1 220 82.7 20.1 243 224 171 0.7 761 23.0 27469 40073 12585 
5925 40-20-F 1 220 84.3 20.3 243 226 169 0.6 776 20.8 32578 40847 8248 
3954 40-30-F 2 228 117.0 30.9 246 234 179 0.6 1077 20.8 43408 56730 13291 
5928 40-30-F 2 220 118.3 31.5 245 234 179 1.3 1089 19.4 46842 57335 10464 
5935* 40-40-F 3 235 143.2 39.3 245 239 193 1.4 1318 20.9 54817 69415 14585 
$932 40-40-F 2 232 142.6 39.8 243 236 190 0.1 1314 19.6 58837 69172 10300 
5949* 20-20-F 2 221 64.7 20.6 245 208 139 2.6 1192 18.1 20258 31376 11103 
5931 80-20-F. 2 220 65.5 20.6 243 203 137 1.5 1228 17.6 25315 32324 6992 
5945* R0-30-F 4 229 97.4 31.7 244 223 148 3.6 1794 16.0 34078 47240 13137 
5960* 80-30-F 3 230 91.8 29.9 243 223 149 2.9 1689 18.2 32792 44480 11667 
5926 80-30-F 3 228 98.6 31.6 241 224 149 2.1 1815 16.8 39597 47782 8161 
5952* 8N-40-F 6 241 121.4 40.7 241 232 157 3.9 2235 16.4 45812 58854 13010 
5919 80-40-F 5 235 122.1 39.4 240 234 160 3.0 2248 15.9 49794 59188 9363 
5983 80-50-F 10 286 147.4 50.1 241 237 176 6.3 2715 16.8 §7994 71495 13463 
5927 80-50-F 7 259 150.1 50.5 242 236 175 4.0 2766 16.8 63263 72821 9521 
5946* 120-40-F 9 256 106.2 40.1 242 218 148 10.9 2933 14.9 38348 51849 13127 
5914 120-40-F 7 241 104.8 40.0 238 219 145 3.0 2895 15.5 39328 50815 11462 
5916 120-40-F 7 243 106.9 41.1 242 222 142 7.0 2954 15.8 40160 51846 11660 
5971 120-40-F 7 242 104.5 40.3 241 215 144 8.4 2895 15.6 43515 49290 5814 
* Test with injector—others with open-type feed water heater, 
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nozzles, although the decrease in back pressure ranged 
between 30 and 40 per cent. 

“When the locomotive was worked at 14.6 miles per 
hour and full cut-off, the increase in drawbar pull was 
5.4 per cent with a reduction in back pressure of 31 per 
cent in favor of the large nozzle. At 21.9 miles per 
hour and full stroke, the increase in drawbar pull was 
6.4 per cent with 37 per cent decrease in back pressure 
in favor of the large nozzle. At the maximum rate for 


operating the locomotive, or 29.1 miles per hour and full 
stroke, with a dry coal per hour rate of 12,000 Ib. and 
evaporating between 65,000 lb. and 67,000 Ib. of water 
per hour, the increase in drawbar pull was 11.5 per 
cent with a reduction of 32 per cent in back pressure 


Modified Arrangement 


Fig. 4—Modifications necessary in a U.S.R.A. Mikado type 
locomotive for the application of an annular-ported nozzle 


Original Arrangement 


in favor of the large nozzle. These tests showed there 
was practically no difference in the dry coal or dry 
steam per indicated or dynamometer horsepower with 
the two different nozzles.” 

The tests run in 1899 by Don Sweney through joint 
co-operation of the University of Illinois and the Illi- 
nois Central railroad show the following improvement 
on a Mogul type locomotive with 19-in. by 26-in. cylin- 


ders : 
Speed “in. Mp hes sadis. bose athens wooase 12 30 36 
Cut-off, ins. of stroke ............... 10 8 8 


Mean effective pressure: 
Head end. 


Large tip, 19.6 sq. in............ 45.39 47.66 
Small tip, 15.9 sq. in............. 41.60 42.40 
Gain, lbs. per sq. 16s ceases nes S 3.69 5.26 
Per cent gain, m.e.p.........-..45 4.6 8.9 12.41 
Crank end: 
Large: UD se eiisiie ssi PA EREA 47.28 468 
Small tip........ 42.74 42.2 
Gain, Ib. per sq. f 4.54 4.60 
Per cent gain, m.e.p............05 4.5 9.76 11.65 


The relation between back pressure and draft, or as 
it may be termed the draft efficiency, is fully discussed 
in an article on improving draft efficiency which was 
published on page 499 of the September, 1930, issue of 
the Railway Mechanical Engineer. Fig. 1 illustrates a 
typical chart showing such relation. It is evident if the 
steam flow per square inch of nozzle area is reduced, as 
would occur if nozzle area were enlarged, resulting in a 
decrease in back pressure, that without change in the 
type of nozzle, there would be a reduction in draft pro- 
duced. Draft requirements increase with increase in 
combustion demands as the engine is worked harder and 
the steam demands are therefore increased. 

Maximum boiler capacity of a locomotive is dependent 
upon the ability to supply adequate draft for combus- 
tion, and the transfer of heat released through radiation, 
conduction and convection in evaporating water and 
superheating the steam. The better the efficiency of 
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the draft-producing medium, the greater the maximum 
draft that can be produced and consequently the higher 
the combustion rate that can be sustained. Higher com- 
bustion rates, resulting in greater heat release per cubic 
foot of firebox volume, mean higher firebox and gas 
temperatures and, with the ability to support these 
higher combustion rates, the maximum limit to boiler 
capacity becomes the ability to utilize this heat release 
through heat transfer in evaporating water and super- 
heating steam, i.e. steam production. 

The maximum boiler capacity has an important bear- 


Table I1—Improvement in Boiler Output and Consequent 


Locomotive Output, Effected by Redrafting—Missouri 
Pacific Three-Cylinder 2-8-2 Locomotive 
Evapora 
Piston tion Tractive 
speed, moist Draw- Least force 
Test ft. per steam bar back on 
Test designation min. per hour pull I.hp. press, m.e.p. 
Original front end arrangement—6% in. open type nozzle 
6906 80-50-F 408 28445 41154 1863 oe “Saiga 
6904 160-43-F 816 42799 26918 2501 13 31206 
P. R.R L-1-s stack—7-in. basket bridge type nozzle 
6914 60-80-F 306 51924 52202 2225 55524 
6913 80-81-F 408 53924 55403 2356 7 58793 
6909 160-50-F 816 55768 29788 2677 14 33402 
6910 160-50-F rs 47148 29883 2643 9 32976 


P. R.R. L-1-s stack—7-in. four-projection type nozzle 
6925 40-85-F 204 34504 61847 13 


6924 80-81-F 408 52616 54088 58793 
6921 120-59-F 612 51974 42330 2752 11 45873 
6917 160-60-F 816 59920 35488 3141 17 39191 
6916 160-50-F 816 48925 32112 2868 12 35785 
6926 160-60-F 816 61680 35375 3117 17 38892 


Limit of evaporation reached: 
6%-in. open type nozzle—48,000 Ib. per hr. 
7-in. basket bridge nozzle—55,000 lb. per hr. 


7-in. four-projection type nozzle—61,680 Ib. per hr. 


ing on locomotive output as it limits not only the draw- 
bar pull at speed (the horsepower output), but also 
influences the drawbar pull at all but relatively low 
speeds. The percentage of boiler output at various 
piston speeds is illustrated in Fig. 2. This was devel- 
oped from data appearing in various Pennsylvania test- 
plant bulletins, and is fairly representative of what is 
and may be expected, under a uniform trend of decreas- 
ing evaporation per pound of coal with increasing firing 
rates in pounds of coal per square foot of grate area 
per hour. Momentary increases from the relative out- 


Fig. 5—The annular-ported nozzle 
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put shown by Fig. 2, can be obtained by forcing com- 
bustion through the use of the blower or by “swapping” 
water for steam, but the curve indicates what can nor- 
mally be expected. 

The effort to increase maximum boiler output through 
improvement in draft production by selection of draft 
appliances is well illustrated by the tests made with the 
Missouri Pacific three-cylinder Mikado type locomotive 
No. 1699 on the Altoona test plant. Table II gives the 
data from these tests and Fig. 3 indicates the gain in 
drawbar pull, which results from an ability to support 
combustion adequately so as to supply steam to permit 
working the engine. 

Fig. 1 shows clearly that as we increase the peripheral 
surface of the exhaust steam jet and serrate or “nick” 
the skin surface, we increase the draft per pound of 
back pressure, which is the draft efficiency. 

This is further substantiated by another quotation 
from Mr. Goodfellow’s remarks, previously referred to: 
—‘The multiple point nozzle will produce the same 
draft as the present standard four-projection nozzle with 
approximately 40 per cent less back pressure. This 
figure is also based on tests made on another of the same 
class of locomotive” (Pennsylvania I-l-s class). That 
the character of the nozzle insofar as its shape, dis- 
tribution of steam jet and peripheral surface determin- 
ing its entraining power, becomes the essential factor in 
effecting this draft-efficiency improvement, where the 
work demands are fixed by the gas resistances and 
necessity for self cleaning, is reflected by a further re- 
mark of Mr. Goodfellow. “The type of front end 
arrangement using a barrel netting and shield, has no 


advantages or disadvantages over the present standard 
type from the standpoint of locomotive performance. 
If its use is to be justified, it must be on the ground of 
better and cheaper maintenance and inspection.” 

It will be noticed from Fig. 1 that as the back pressure 
increases there is a dropping tendency to all of the draft 
curves and, if the experiments were carried far enough, 
it would be found that no increase in draft would result 
from further increases in back pressure. In fact, it is 
probable that there would be a decrease, as indicated by 
the dotted extension to the curves. This is due to some 
probable application of the well known law of diminish- 
ing returns, or to the fact that the velocity of jet flow 
increases rapidly then tapers off gradually, so that above 
about 11 or 12 lb. back pressure the increase in velocity 
per pound of back pressure increase is quite small. 

The action of a steam jet on the gases in the smoke- 
box may be likened to that of a jet of water discharged 
into a vessel of water. The density of hot smokebox 
gases and exhaust steam are approximately the same, 
so that the conditions are analogous. The motion pro- 
duced by the discharging jet on the stationary body will 
be observed to be one of eddy action, and if the dis- 
charging jet is broken or nicked, the eddy action is more 
pronounced. The eddy action is a function of jet ve- 
locity and form characteristic, while the spread of the 
jet is due to uniform volume following at a decreasing 
velocity. This in essence is the underlying theory of 
exhaust jet draft production. Its application is unfor- 
iunately not as simple owing to the difficulty of observ- 
ing and recording action in the smokebox of a locomo- 
tive. 


Table I1I—Comparative Performance of Locomotives Equipped Two Types of Nozzles 


Elapsed time 


Running time 
Mileage ...... 
Stops .... 
Gross ton-mile 
Gross ton-miles per train hour elapsed 
Gross ton-miles per train hour running 
Average back pressure 
Superheat 
Boiler pressure 
Draft back of diaphragm 


OPERATION TO FILL OUT POINT---43 MILES FROM 


Water, gallons 
Water, Ib 
Gross ton-miles 
Water, Ib. per 1000 gross ton-miles 


ae) 
VRID oriee Riders Oe DRESS cones teeters Wate eed ant 
Date: 6. ib sa teag oe AE Get shige saw ETRE 6 2/26 
Average temperature ......... 0.00. c cece cence eee 55.5 
TORRARE pirap 6 RARER ew rere Me eed SS Ee eta 3419 
EATS ai gre hike eae ate CM Bitton Sta pale Bue Doe 8 a oe RM ETE EN 48 L 
Elapsed: SmE 32.8. h005 euShods Sead dws we ue ale Bee 1 hr. 

33 min 
SS T TI AIM E ETA EE E E E E E EE 1 hr. 

25 min. 
AFERE etek Lees EATE AE ROEE EEE Ga Ree 
Stops * va aonaran h phe dre be a Onda Meehan tee 1 
Cross: fon Miles.” ssa, oes Faas Bee Biya & 871841.5 
Gross ton-miles per train hour elapsed ... 56200 
Gross ton-miles per train hour running 61559 
Average back pressure . 6.43 
Superheat ..... s 626.3 
Boiler pressure ....... 198.7 
Draft back of diaphragm .................. nna 4.84 

OPERATION TO FILL OUT POINT 

Water, gallons 25 6.005% 2000 ed ndes ieis so ihin r uni ek 11026 
Water, IEY 91883 
Gross ton-miles Stee 147017 1 
Water. 1b. per 1000 gross ton-miles . 625 


* Pyrometer found in error and to require recalibrating. 


222 


Railway Mechanical Engineer 


Engine 1886—75 per cent max. cut off 
7%-in. cross-bridge nozzle 


Disregard in average. 


eS ee ee si AERTS E = z — 
2 4 6 8 10 12 Av. 
3/16 3/29 3/30 4/6 4/8 4/10 irs 
46.8 48.8 53.5 85.5 66.0 61.2 60.3 
3410 3467 3445 3579 3469 3647 3502.8 
507. 50 L EL ^L 50L 56 L 5IL 
1 Mty 1 Mty 0.3 Mty 
l hr. 1hr. l hr. Thr. Thr. 2hr l hr. 
53 min 27 min. 52 min. 30 min. 35 min. 6 min 44 min 
1hr. £ hir: Thr. hr. 1 hr. l hr. 1hr 
42 min. 27 min. 36 min. 30 min. 35 min. 52 min. 37 min. 
25: 

i 0 1 0 0 0 0.5 
86955 88408.5 87847.5 91 204.5 88459.5 92798.5 89288.9 
46150 60900 47050 60840 55x00 44190 51500 
51150 60900 54900 60840 55800 49700 55200 

8.57 10.15 10.50 10.64 8.08 8.45 9.40 

sent 614.6 609.5 599.3 593.1 596.7 602.6 
197.2 199.3 199,45 193.1 196.5 194.5 196.7 
4.40 5.23 5.46 5.24 4.33 4.82 4.91 
TERMINAL START 
10682 9552 10447 10113 9470 11206 10245 
89017 79600 87058 84275 78917 93383 85375 
146630 149081 148135 153897 149167 156871 150622 
608 533 587 548 528 595 567 
Engine 1887 
12-in. annular-ported nozzle 
te 4 ee pe Saar eat ad q S SE 
10 14 3A 7A Av. 
2/27 322 4/20 8/5 8/10 ere 
13.16 44, bed ce 79.25 83.7 EET 
3401 3410 3582 3634 3646 3522.3 
491 497 52L 4L 52L 493 L 
23 Mty 4 Mty 
1hr. 3hr. 1 hr. 1hr. 1hr. 1hr. 
40 min 20 min. 24 min. 39 min 58 min 56 min. 
l hr. 1hr. Tir 1hr. l hr. r Rë: 
40 min. 45 min. 24 RSN s 20 min. 33 min. 31 min. 
25.5 
3 0 1 2 1.3 
86725.5 87108 91341 92667 92973 89818.3 
52000 26100 65200 56162 47266 47198.3 
52000 «49750 65200 09675 59983 59799.1 
4.60 7.10 6.96 8.69 6.80 7.04 
608 5 625.0 636.0 605.8" 595.5° 623.9 
198.3 199.4 192.6 193.3 196.6 196.7 
3.96 §.20 5.93 6.84 4.92 5.41 
- -43 MILES FROM TERMINAL START 
8766 12548 11559 Over 10457 10871.2 
73050 104567 96305 Lexington 87141 90589.2 
46243 146888 154926 Branch 156778 150190.4 
499 712 625 556 603.3 
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The article in the September, 1930, issue of the Rail- 
way Mechanical Engineer, referred to above, gives in 
detail what may be expected of the annular-ported noz- 
zle in improving draft efficiency. It also presents the 
principles by which it may be applied to a locomotive. 
Fig. 4 shows the modification required in the front end 
of a U.S.R.A. heavy Mikado-type locomotive to use the 
annular ported nozzle, shown in Fig. 5, in accordance 
with these principles. In Fig. 6 is shown the horse- 
power curves developed with the dynamometer car using 
this nozzle as compared with the result when using a 
tour-projection nozzle and also this output compared 
with the American Locomotive Company theoretical 
horsepower curve. These curves indicate that some- 
thing is accomplished by reducing back pressure and in- 
creasing boiler capacity. 

In Fig. 7 is shown an analysis of how reduced back 
pressure with improved draft, accomplishing increased 
boiler capacity, brings about an increase in locomotive 
cutput as exhibited by the curves in Fig. 6. There is, 
as has been pointed out earlier, an increase in drawbar 
pull by reducing the braking action of the back pressure 


J oe 
o date fo plot this part of Ie*Annutar Ported ay Ring 
wer Ci 


ji 
0 5 10 


15 20 25 
Speed-Miles Per Hour 


Fig. 6—Comparison of horsepower curves of locomotives 
equipped with various types of nozzles with the 
theoretical drawbar horsepower curve 


on the piston. With judicious selection of an exhaust 
nozzle to bring about increase in maximum boiler capac- 
ity, we have available at all piston speeds, and therefore 
engine speeds, an increase in potential boiler output. 
The steam economy of the locomotive is not changed by 
this reduction in back pressure, therefore we have avail- 
able at all speeds where the locomotive is not worked 
in or near the corner the ability to work the locomotive 
at a longer cut-off using this increased available steam 
to increase the work output or drawbar pull. 

No increase in drawbar pull, or an inappreciable 
increase, occurs at slow speeds, as the decrease in back 
pressure is so slight that its effect in increasing mean 
effective cylinder pressure is almost negligible when 
working at full cut-off. As the piston speed increases, 
the back pressure increases and the magnitude of the 
reduction in back pressure adds to the cylinder output 
somewhat and appreciably reduces the loss due to the 
braking action on the pistons. This accomplishes an 
increase in drawbar pull which has been approximated 
and assumed to represent a portion of the observed 
increase as shown by the dotted curve on Fig. 7. 

The use of the annular ported nozzle with its im- 
proved draft efficiency enables a higher rate of com- 
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bustion to be supported adequately and accomplishes an 
increase in maximum output and the output at various 
speeds. This increase has been arrived at by assump- 
tions from the data developed by standing tests of 
boiler output with different types of nozzles, and guided 
by the assumed curve of steam per drawbar horsepower, 
which appears on Fig. 7, all analyzed in the light of 
observed dynamometer-car records. 

We have previously shown in Fig. 2 that there is a 
relation between the maximum output of the boiler and 
the output at various piston speeds. It is reasonable, 
therefore, to assume that if the maximum output is 
increased, the output throughout the operating range 
is increased, as shown in Fig. 7, along the lines of 
Fig. 2. Since the steam economy of the locomotive is 
not affected to any extent by the changes in back pres- 
sure through nozzle change which permits operation 
of the locomotive at an increased cut-off, the balance 
of the increased drawbar pull recorded by the dyna- 
mometer car is the result of this permitted increase 
in working the locomotive made possible by higher 
boiler output. 

Thus while Mr. Goodfellow states that “these tests 
showed there was practically no difference in the dry 
coal or dry steam per indicated dynamometer horse- 
power with the two different nozzles,” there is a marked 
difference in the work output of a locomotive ade- 
quately drafted. 

This is in accordance with the findings where the 
annular ported nozzle has been applied. Fuel econ- 
omy does not necessarily follow from reducing back 
pressure, unless the locomotive has been previously 
underdrafted. There is, as a general result of lowered 
back pressure and adequate draft production, a marked 
improvement in the locomotive output, reflected in 
either higher operating speeds with tonnage trains or 
increase in the tonnage which can be handled. 

The annular-ported nozzle, it might be mentioned in 
passing, is the same as the multiple pointed nozzle men- 
tioned by Mr. Goodfellow except that the port edges 
of the latter run in a point to a center opening. The 
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Fig. 7—An analysis of how reduced back pressure brings 
about an increase in locomotive output exhibited 
by the curves in Fig. 6 


closed central core. of the annular ported nozzle is 
favored, first because it brings the steam out near the 
periphery where it does its work, second, because it 
permits modifying the open area by plate application at 
the center to adjust the nozzle to several similar classes 
of power and third, because it readily permits of hydro- 
statically testing steam pipes, superheater units and the 
exhaust base with the tip in place. 
(Concluded on page 231) 
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Milwaukee Saves $87.243 A 
Year On Packing Reclamation 


N order to effect savings in the reclamation of oil 

and waste for journal boxes, and to meet the Amer- 
ican Railway Association requirements for packing 
used in servicing foreign cars, the Chicago, Milwaukee, 
St. Paul & Pacitic installed a modern, centralized rec- 
lamation plant at Milwaukee, Wis., slightly over a year 
ago. This plant, which is operated by car-department 
forces with the co-operation of the stores department in 
gathering and redistributing packing to regularly as- 
signed points on the system, includes the necessary fire- 
proof brick building and oil storage facilities, and pack- 
ing-reclamation machinery and oil-distilling equipment 
furnished by the Journal Box Servicing Corporation, 
Indianapolis, Ind. The cost of the entire ‘plant was 
slightly over $105,000 and, with an output of nearly 
half a million pounds of reclaimed packing per month 
during the year ending April 30, 1932, the actual sav- 
ings were in excess of $87,000, or a return of about 
82 per cent on the investment. 

Besides the specific savings mentioned, effected large- 
ly by reduced labor in handling packing and lessened 
journal-box packing expense, certain large savings diffi- 
cult to evaluate have resulted from the improved quality 
of packing and attendant reduction in hot boxes. It will 
be noted from Table I that the average mileage between 
freight-car set-outs on account of hot boxes on the 
Milwaukee has increased from 135,420 in 1927 to 286,- 
025 in 1931, and 462,802 in the first three months of 

1932. It is not contended 


that this notable increase in 
mileage per hot box during 
1931 and the early months 
of 1932 has been entirely 
due to the use of a better 
grade of reclaimed journal- 


New central plant reclaims 460,- 
000 Ib. of waste and waste and 
oil per month at an average cost 
of $1.13 per 100 lb. The cost 
of repacking journal boxes has 
been reduced by $1.17 per car 


difficulty of determining just how many hot boxes have 


been prevented by the improved packing, no effort has 


been made to evaluate this saving. That it is large may 
be readily appreciated from the fact that various au- 
thorities have estimated the cost at $20, more or less, 
for each car set out. 

The thoroughness with which all elements of costs 
and savings of the Milwaukee oil and waste reclama- 
tion plant have been balanced is well indicated in the 
condensed, yet comprehensive, analysis presented in 
Table II. With all items of labor, material, stores ex- 
pense, transportation and overhead expense carefully 
accounted for, over five and a half million pounds of 
packing were reclaimed at a cost of $1.13 per 100 Ib. of 
packing turned out. The cost per 100 lb. at the point 
of use is shown as $1.30 and the saving per car re- 
packed, due to the new reclamation plant, as $1.17. 
This makes a saving of $84,866 on the 72,535 system 
and foreign cars repacked during the year ending April 
30, 1932. Other savings shown under the summary of 
savings include $1,377 by the purchase of oil in tank- 
car lots and $1,000 for steam formerly required in heat- 
ing outside oil storage tanks. 


System oil and waste reclamation plant of the C. M. St. P. & P. at Milwaukee, Wis. 


box packing. An intensive campaign of servicing jour- 
nal boxes, instituted in 1930, was reflected in the per- 
formance of that year, carried through into 1931, and, 
together with the use of the improved packing, was re- 
sponsible for the favorable performance secured so far 
this year. The figures are particularly significant be- 
cause they indicate a highly satisfactory performance, 
under adverse winter conditions, of both the packing- 
reclamation method and the one-season car oil now 
standard on the Milwaukee. Because of difficulty in 
ascertaining the cost of hot box set-outs, as well as the 
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The record of oil and waste reclamation by months 
is given in Table III, which shows the uniform produc- 
tion maintained throughout the year. The packing 
turned out per day averages 22733 lb.; oil reclamation 
loss at the still averages 10.2 per cent; and total oil 
and waste reclamation loss averages 17.0 per cent. The 
labor cost per hundred pounds exhibited no marked 
trend but there was a noticeable decline in the amount 
and cost of new material purchased, including oil and 
waste, so that the total reclamation cost per hundred 
pounds decreased substantially to a minimum of 96 
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cents per hundred in April, and an average of $1.13 
for the year. 

The way in which oil and journal-box packing, re- 
claimed at the Milwaukee plant, checks up with and 
more than meets the A. R. A. requirements is shown 
in Tables IV and V. It will be noted that, in addition, 
other values have been included in the Milwaukee 


Table I—Freight Cars Set Out on Account of Hot Boxes 
on the Milwaukee System 


Average 
No. of freight mileage between 
cars set out freight-car 
Year account of hot boxes hot boxes set out 
1937 $3 305.54Q ged sae ERE ee eke sia 6.71 š 
L M E AET ATAN 6,909 140,067 
IE AE VENEKEELNE ATT 7,622 128,140 
19S? e EE EOE ETE TANTE 5,241 162,030 
EAA EE ASA RE E E PE A 2,490 286,025 
E 203s MOS.) E AEE CETT, 311 462,802 


specifications for both waste and oil because some of 
them are believed to be of great significance in indicat- 
ing the value of the material. The specifications for 
the one-season car oil adopted by the Milwaukee, to- 
gether with the better grade of waste for freight cars, 
are shown in Table VI. 


Journal Repacking Work Consolidated— 
Distribution of Packing 


One of the major economies, made possible largely 
by the installation of the new oil and waste reclamation 
plant, is the consolidation of repacking work. The 


C. M. St. P. & P. operates in 15 states with 11,345 miles 
of track and approximately 74,000 system freight cars, 
including work equipment. 

The former practice provided for repacking boxes at 
63 points on the railroad, of which 28 points had reno- 
vating facilities. This number has been reduced to 
nine regularly assigned repacking points, with one cen- 
tral plant at Milwaukee, which meets the packing re- 
quirements of the entire system with the exception of 
the territory adjacent to Tacoma, Wash. In cases of 
emergency, individual boxes are repacked at all operat- 
ing repair points, as in the past. 

An economical and efficient method of shipping the 
packing has been worked out in conjunction with the 
stores department, which provides for weekly ship- 
ments in carload lots of an agreed amount of packing 
on designated days to the larger points and either week- 
ly or monthly scheduled shipments to the smaller points, 
together with the consignment of other material. The 
weekly shipments vary from 300 lb. to Nahant, Iowa, 
to 22,500 Ib. to Minneapolis, Minn. ; the monthly ship- 
ments, from 50 lb. to Watertown, Wis. ; to 1,800 1b. to 
Wausau. The average train haul on these shipments 
of prepared packing i sestimated to be 375 miles from 
Milwaukee. The dates of packing shipments coincide 
with the stores departments’ previously assigned “Sail- 
ing dates” of other material from the main distributing 
point at Milwaukee. 

The container adopted as standard for the hauling 
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General plan of the renovating equipment at the Milwaukee oil and waste reclamation plant 
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of the packing is a straight side drum with a removable 
head. The head is attached to the drum by a heavy 
crescent-shaped steel loop, tightened by a single bolt; 
a cork gasket placed between the head and the drum 
provides an air-tight joint to keep out water and other 
foreign material. Lift trucks, or hand trucks, are used 
at the designated repacking points, to convey the drums 
of packing from storage to the point of use on repair 
tracks, the drums containing packing sufficient to re- 
pack four cars completely. An empty container is also 
made available on the repair track to receive the old 
packing. The lift, or hand truck, making the delivery 
of the reclaimed packing, takes with it on its return 
trip, the drums of old packing to the point of storage. 

As the reclaimed ‘packing is placed in the drum con- 
tainers at the reclamation plant immediately after com- 
ing out of the hot-oil bath, the oil finds its way to the 
bottom of the container by the time the shipment ar- 
rives at the repair track. In order to eliminate the ne- 
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cessity for having soaking vats, the drums are placed on 
their sides on inclined racks at repair points, and are 
given a half-roll the evening before being used, to 
allow the oil to run back and mix with the dryer 
packing. 

In concentrating the repairing work at nine major 
points where the air-brake, draft-gear and other nec- 
essary work is performed at the same time, forces have 
been specialized and a considerable saving effected 
over the former practice. The labor savings in “dope” 
houses alone, because of being provided with prepared 
packing, amounts to approximately $25,000 a year. 
This has been made possible by the reduction from 
32% to 14 full-time positions working less than one- 
half the number of hours per month. By specializa- 
tion of forces and closer supervision, the actual labor 
cost of repacking cars has been substantially reduced, 
although credit is not taken in Table II for this re- 
duction. 
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The former method of reclaiming journal packing on 
the Milwaukee was similar to that employed by many 
other roads. Crude pickers and tumbling machines of 
various types were used to free the waste of dirt, bab- 
bitt, short ends, etc., and at some points home-made 


Table Hi—Detailed Analysis of the Cost of Operating the 
Plant and the Savings 


Cost of operating waste-reclamation plant, May 1, 1931, to April 39. 1932: 
Labor ........ E $12,822 
Material, supplies and power-plant expense...... 20,143 


Store expense: 
packing shipped in to renovate 
5,774,731 Ib. at 1 cent per lb. value. ..$57,747 
Store expense on old packing at 12 per cent.... 6,930 
Transportation oí old packing shipped to Mil- 
waukee, 5,774,731 1b., average haul 375 miles 1,732 
Transportation of new material and supplies: 
912,488 lb. oil, Kansas City, Mo., to Milwaukee, 
513 miles......... eC PE re 374 


BOA: as ted Sob hs oa ROR SER MPR ELE SKE DEVRY cae ea RET S45 ,u07 
Overhead expense: 
Cost of building, oil-storage tanks, etc... $50,998 
Machinery .........0008 EENEN eas RASS 54,815 
Total). asare odo hcied ese iS secs Coit $105,813 
Interest, 6 per cent of $105,813.............. 6,349 
Depreciation: 2 per cent of $50,998........... 1,020 
5 per cent of $54,815........... 2,741 
Maintenance: 1 per cent of $50,998........... 510 
5 per cent of $54,815........... 2,741 
Taxes and insurance, 1 per cent of $105,813.... 1,038 14.419 
Total expense of operating renovating plant.......... $62,426 
Renovated packing turned out........... 000 cece eee eee 5,513,137 Ib. 
Cost per 100 lb. of packing turned out................ $1.13 


Savings in cost of repacking cars: 


Total expense of operating renovating plant............ $62,426 
Store expense for handling to point of use at 12 per cent 7,491 
Transportation of renovated pac ing to point of use. 

5,518,137 1b., average haul 375 miles................. 1,655 
Total cost of 5,518,137 Ib... . cece cece eee eee eens $71,572 
Cost per 100 lb. of renovated packing at point of use.... $1.30 


Cost of reclaimed packing per car repacked at 72 1b. per car 94 


Cost to repack a car under present method of reclaiming 


packing: 
Labor, repacking car.......... 6.0. e cece eee $.84 
Cost of reclaimed packing. 72 Ib. per car...... 94 
Total seen Fe bees ade Re ed eid es SG, cE is $1.78 


Cost to repack a car under former method of re- 
claiming packing: 


abor, repacking car ............ ee eee ee eens $.84 
Cost of reclaimed packing and new oil and 
packing: ` 
Labor reclaiming packing .................. .93 


Steam and electricity .............. eee eee ee .04 
New oil and waste: 
332,563 lb. fibre packing at 10 cents 
Tos icine i tu eke waned dae Wo ees $33,256 


PO Iaea ELEA RNR EET OE cated ects 482 
223,878 gal. car oil at 13 cents per gal. 29,104 
Store expense, 12 per cent............. 7,541 


Transportation: 
335,242 lb. packing and 
223,878 gal. oil, or 1,679,085 Ib. 
1,007.16 tons average hau 
568. miles. coi siete thie so her ean ste 


Tötal senie ene s 
Total cars repack s 
Cost per car ......... ae 1.14 


Savings per car repacked due to new reclamation plant.. $1.17 


Annual savings: : 
72,535 cars repacked during year ended April 30, 1932 
Annual savings on repacked cars 72,535 times $1.17... 
Savings in oils purchased in tank-car lots instead of drums: 
13,426 gal. locomotive journal oil at 
T cent per gales. ice cce kE eiria $134 
21,756 gal. kerosene at 214 cents per gal. 544 
139,824 gal. locomotive valve oil at 
Y% cent per gal........ eee eee eee 699 


$84,866 


Total se. ecient tn TENEI vie Bae ones aed Sw NEEE $1,377 
Savings of steam used to heat oil in former outside storage 
tanks (Oil now stored in tanks in hasement of reclama- 
tion: plant ereen Abeer 5 tok hae Re EREET bead naa $1,900 
Total annual savings, year ended April 30, 1932.......... $87,253 


presses were used to squeeze out the dirty oil from in- 
coming packing. The waste thus cleaned was dumped 
into soaking vats filled with hot oil, where it was 
periodically worked with a fork to bring about thor- 
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ough saturation with the oil, as well as to work out as 
much as possible of the remaining dirt. After this the 
waste was placed on drain racks to remove the excess 
oil. No attempt was made to clean or distill the old 
oil with the exception of the use of settling tanks at a 


oil followed by extraction in a centrifuge; and alkali 
washing. Not only have methods been devised for 
cleaning the waste more thoroughly, but better methods 
of purifying the oil have been provided. Centrifuging, 
chemical treatment and distillation are all used, either 


Table 1 l—Record of Oil and Waste Reclamation—Plant Output by Months 


Lb. of dirty Lb. of packing 


packing turned out 
run ~ — -——\ 
through Average 
Month plant Total 
May. Sc oho tte Maker: 458,429 463,500 
GS LNT NS S o aoa 490,815 475,534 
OY. - EES AA a NET 580,239 589,800 
AURIS sae ET DIN Y ae esha 471,244 462,300 
September 3.202805 co% a0 n 475,897 462,210 
OCIODEE mose io ripae aye ays Sy 517,988 491,550 
November 468,483 457,543 
December .. 471,152 457.400 
January, 193 435,510 391.750 
February 445,897 401,400 
March 481.032 431,150 
April 478,045 434,000 
EE E A acta veneeharesiex 5.774.731 5.518.137 
AVETABE: ERAT SEAT ES 481,228 459.845 22.735 


Reclamation cost—cents per 100 Ih. 


Per cent CC -ie == = an 
reclametion loss Material, Total cost 
— == stores exp., including 
Oil at Total oil trans. and carrying 
still and waste Lator p. p. exp. charge 
8.5 17.8 19.4 62.6 $1.08 
9.9 16.5 22.8 77.9 1,26 
10.1 15.4 21.9 84.8 1.27 
10.1 18.5 26:2 78.0 1.31 
10.3 22.3 24.2 73.0 1.24 
10.7 17.5 23.6 66.4 115 
10.3 17.2 23.7 71.3 1.21 
10.4 13.7 25.2 SS 1.09 
10.2 17.6 25.1 50.5 1.06 
10.5 17.8 22.4 39.8 .92 
10.2 16.0 22.5 44.0 94 
10.7 13.7 22.3 45.5 96 
10.2 17.0 23.3 62.8 85.9 $1.13 


few points. As a result, much of the dirty oil found 
its way into the resaturated packing to which some new 
oil and new waste had been added. This process was 
slow and laborious and did not produce a satisfactory 
quality of reclaimed packing. 

Through the efforts of the Mechanical Division Com- 


Gould high-pressure hot-water pump for washing out 
containers 


mittee on Lubrication, interest was focused on better 
methods of reclamation which would increase the gen- 
eral efficiency of journal lubrication. The outcome of 
this renewed interest has been the development of sev- 
eral satisfactory mechanical methods that permit the 
reclamation of large quantities of packing quickly and 
economically with a minimum of manual labor. These 
methods include agitation in a rotating cylinder con- 
taining hot oil; forcing clean, hot oil under pressure 
through the dirty waste; a series of immersions in hot 
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alone or in combination, to produce oil that complies 
with the A.R.A. requirements. The system adopted 
by the Milwaukee is the distillation method for the 
reclamation of oil and an automatic mechanical method 
for washing the dirty packing in hot oil. 


Plant Location and General Method of Operation 


The location of the new plant is on a site formerly 
occupied by a battery of various sizes of oil tanks lo- 
cated in the open for the storage of different kinds of 
oil. This site was selected as ideal for the handling of 
materials, since the tracks were so arranged as to facili- 
tate the handling of inbound and outbound material 
and at the same time was close enough to the stores 
department to permit making up car loads of re- 
claimed packing and other material to outside points 
with the least amount of lost motion. 

The waste reclamation building is a 50-ft. by 70-ft. 
structure, with a large proportion of window area to 
give good lighting conditions. 

On the main floor of the plant, the large center space 
is reserved for the storage of containers for waste to 
be reclaimed and for renovated waste. The waste- 


Spray nozzle and rack for cleaning container interiors with 
high-pressure hot-water jets 
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reworking machinery is located around the east, south 
and west walls of the building, incoming waste being 
first weighed and then passed to the receiving table 
where it is pulled apart by hand on a coarse grating, 
which permits fine dirt and short ends to drop through, 
all large pieces of foreign matter being picked out. The 
packing then is fed evenly to the conveyor of renovating 
machine No. 1. A roll cutter is provided, consisting of 
a rotating circular knife to cut back rolls of packing 
before being fed to the machine. 

For handling the container in the reclamation plant, 
a specially-constructed locking clamp has been devel- 


Table IV—Analysis of Oil Reclaimed by the New Method 
on the Milwaukee, Compared with the A.R.A. Requirements 


Oil renovated 
A. R. A. requirements by the new method 
4 for renovated oil on the Milwaukee 
Flash pome iro Sects ai 250 deg. F. 280 deg. F. avg. 


Vis. at 130 deg. F. min....... 70 sec 80 sec. avg. 
Vis. at 210 deg. F. min....... 40 sec 43 sec. avg. 
Vis. at 210 deg. F. max....... 70 sec 

Precipitation cc. max......... 0.5 0.15 

Pour point F. deg. max....... 45 15 

Water, maxinciossiwcaacesliy 1.0 per cent nil 

ASE roskinn tir eee a Not specified 0.20 

Tarry matter................ Not specified 0.15 per cent 


oped. This rigging is attached to the hook on a one- 
ton traveling crane, so arranged that the container can 
be lifted and carried to the feeding table, where, by 
means of a trigger, the lock is released and the contents 
dumped. The container is then moved to the wash rack 
where the inside is thoroughly cleaned by means of 
high-pressure hot-water jets. 

_ In the tank of renovating machine No. 1, the packing 
is immersed in oil at a temperature of 220 to 240 deg. 
F., being carried along on top of a series of grates sub- 
merged about 6 in. below the surface until it has be- 
come heated throughout to the temperature of the bath. 
All moisture is evaporated from the oil during this 
operation. The packing is next subjected to vigorous 
agitation by a series of forks which work the waste 
back and forth and at the same time open it up and 
pull it apart thoroughly. The forks draw the waste 
along on the submerged grate which extends the entire 
length of the tank so that when it reaches the end, most 
of the dirt and short ends have been loosened and fallen 
through the grate. A Scraper conveyor works along 
the bottom of the tank continuously, removing all solids 
and short ends that fall through the grate and discharg- 
ing them into a receptacle located at the front end of the 
tank, from which they are conveyed to a machine which 
presses out the oil and forms them into briquets, used 
in firing up locomotives and furnaces. At the exit 
end of the first tank, the reclaimed waste is dragged up 
an incline by a series of picks and delivered to an endless 
metal belt. The waste is carried to this, belt between a 
pair of specially constructed rolls which squeeze the oil 
out under a pressure of 2,500 Ib. per sq. in. 

The reworked waste at this stage contains about 35 
per cent of oil and is quite clean. The next step in the 
process consists of resaturating it with oil. This is done 
in the tank of renovating machine No. 2, which is filled 
with new or reclaimed car oil. The temperature is 
maintained at about 220 to 240 deg. F. Not only is 
the waste resaturated with oil here, but also any short 
ends remaining are removed. As in the first tank the 
waste is dragged out by a set of picks, and passes up an 
inclined section of grating to be delivered to an endless 
belt for the final step in the process. 

The conveyor for the last stage carries the waste 
through a long box-like tunnel and series of rollers, 
where the surplus oil drains away. The speed of the 
conveyor can be adjusted so that just the right quantity 
of oil remains in the waste when it drops into the ship- 
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ping container at the discharge end. Provision is made 
for weighting the packing at both ends of the machine 
so that a record can be kept of the quantity handled. 
The capacity of the machine is about 2,000 Ib. of fin- 
ished packing per hour. It requires 45 min. for the 
waste to pass from the intake to the discharge end. 


Purification of the Oil 


Since a considerable percentage of the oil is squeezed 
from the waste by the rolls at the end of the first ma- 
chine, there is necessarily an accumulation of dirty oil. 
This is dumped out at intervals into a storage tank. 
When sufficient has been accumulated for a batch, it is 
purified by a fire and steam distillation process in a 
still similar to that used in the refining of crude oil. 
The still itself is simply a cylindrical tank of 5,000 
gal. capacity placed horizontally in a firebrick setting. 
It is heated by an oil burner and is provided with per- 
forated pipes near the bottom for the admission of 
steam. The dirty oil is pumped into the still, the fire 
started and when the proper temperature is reached 
steam is admitted. The distillation of the oil is ac- 
celerated by the use of steam, and the vaporized oil and 
steam pass through a condenser into a collecting tank. 
The condensed steam separates from the hot oil and 
settles to a conical bottom where it is drawn off at 
frequent intervals. The foreign matter, including sand, 
metallic particles, tarry products, fibres and hot-box 
cooling compounds are left behind in the still with a 
small amount of coke which is formed during distilla- 


Straight-side drums being filled with renovated packing 
as it leaves the machine 


tion. Some heavy oil is also left in the still, being too 
heavy to be carried over. A thin layer of coke, about 
40 per cent of which is sand, metal, etc., forms in the 
still and has to be chipped out after the still has cooled 
off. It is a waste product of no value, being too low 
in combustible matter for use as fuel. 

The oil drawn off from the bottom of the still im- 
mediately after each distilling process would become 
plastic solid if permitted to cool. The oil is gathered 
in 50-gal. containers where it is mixed in the propor- 
tion of one part of distillate and four parts of oil. 
This keeps it in a liquid state. The mixture is known 
as road oil, and is used for protecting rail ends, anchor 
bars, track fittings and signal cross-pipes. Tests in- 
dicate that this material dries quickly and hard with- 
out leaving any oily surface. Additional experiments 
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are being made with this material as a metal preserva- 
tive. 

The plant is operated on three shifts, with one fore- 
man supervisor, five car-men helpers on the first shift 
from 7 a.m. to 3:30 p.m.; four men on the second shift 
from 3:30 p.m. to 11:30 p.m., and two men helpers on 
the third shift from 11:30 p.m. to 7:30 a.m. On the 
first shift, one man operates the still which requires 
about 5% hours to fill and 13 to 14 hours to run 
over. On the third shift, the machinery is oiled, the 


plant cleaned and the oil brought to the proper temper- 
ature, ready for line operation during the first two 


The receiving end of the waste-reclamation machine—The 
machine for forming short-end briquets under heavy 
pressure is in the foreground 


shifts. The first operator on each shift dumps and 
washes barrels; the second feeds the packing into the 
machine; the third takes renovated packing, fills and 
covers barrels and makes renovated packing ready for 
shipment; the fourth cuts the rolls, watches the oil 
level in the machine, etc.; the fifth operator takes care 


Table V—How Reclaimed Packing on the Milwaukee Checks 
Up with the A.R.A. Requirements 
Prepared packing 


A. R. A. requirements by the new method 
for prepared packing on the Milwaukee 


Waters) maxis. icici etic oo 346 7 per cent 1.3 per cent 
Dirt and foreign matter, max.. 7 per cent .4 per cent 
Strands shorter than 3 in., max. 10 per cent 0.9 per cent 
Not specified 75.4 per cent 
Not specified 22.9 per cent 
Not specified 5.6 per cent 


of the still and the renovating oil. The loading and 
unloading of cars is done by the stores department. 


Oil Storage Tanks and Pumping Equipment 


Oil storage facilities consist of a battery of eleven 
10,000-gal. rectangular tanks located in the basement 
of the packing reclamation building. The 10,000-gal. 
tanks are of all-welded construction, using %4-in. plate 
for the sides, ends and bottom, while ṣẹ-in. plate was 
used for the top. All seams are continuously welded 
inside and outside, and the top and bottom sheets are 
flanged over the side and end plates. Each tank has 
a manhole 16 in. in diameter in the end and a 2-in. 
vent connection brought to the outside of the building. 

The pumps for oil delivery from the basement to the 
old oil house are of the geared type and have a rated 
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capacity of 90 gal. per min. at 35 Ib. pressure. These 
pumps are driven by explosion and vapor-proof motors 
with remote-control starting buttons in the old oil house. 

As the bulk storage tanks and pumps are located in 
the basement of the reclamation building and the 
barrel-filling equipment and supply piping thereto are 
located in the adjacent oil house, the remote-control 
motor starting switches for the pump were placed in 
the oil house within easy access of the men engaged in 
filling barrels. 

The tanks are connected with four vapor-proof elec- 
tric pumps that either pump the oil from tank cars into 
the storage tanks or from storage tanks into the ship- 


Table VI—Milwaukee Specifications for New One-Season 
Car Oil and Waste 


OIL 
Flash point, 
Viscosity at 130 deg....... 
Viscosity at 210 deg....... 
Moisture—maximum 
Tarry matter—maximum 
Insoluble impurities .......... 
Pour point—maximum 

WASTE 


MINIMA s ssnin na 300 deg. F. 
145 sec., max. 
40 sec., max, 
0.1 per cent 
ENEE PEUT 0.05 per cent 
Sates PASC A sg 0.1 per cent 


Wool threads: $f 7006 44h.0cdiviepostiaore seta scone 35 per cent 
Soft cotton threads—Cop and spooler............ 45 per cent 
Soft cotton: slasher. <.o3.0 sicenesaecsee Sea tidemianaes 20 per cent 


ping containers. The piping system is also so arranged 
that gravity flow can be used. 

Separate feed lines are installed to supply the fuel 
tank to operate the still; another leads outside of the 
platform as a supply line for yard cranes, and another 
leads to the first floor for new car oil when required 
for renovated packing. All the piping that runs outside 
of the building is placed in concrete trenches, the chief 
object being to provide for ready inspection and protect 
them against vibration caused by train movement. 


Steam Piping and Heating 


Steam is brought to the building from the mains at 
160-lb. pressure and is reduced in steps through reduc- 
ing valves, from 160 Ib. to 100 Ib. and from 100 Ib. to 
15 lb. pressure. The 100 lb. pressure is used for the 
still process work and for heating the storage tanks, 
while the 15-lb. pressure is used for the heating system. 

Wall radiation and a 2,000 cu. ft. per min. unit heater 
are used to heat the basement. The unit heater is used 
during working hours to provide air changes specified 
by the state. The first floor is heated by means of a 
5,000 cu. ft. per min. unit heater, which heats the room 
to 70 deg. F. in winter and provides five air changes 
per hour as required by state law for gaseous areas. 
The office and toilet are heated by wall radiation. The 
heating system is of the vacuum type and includes an 
electrically-driven vacuum pump which discharges to 
the return mains at 40 lb. pressure. 

Simple and novel storage-tank heaters were devel- 
oped to heat the heavier oils to reduce their viscosity in 
pumping. On earlier installations, trouble had been 
experienced with the conventional pipe coils due to 
leaking at the joints which allowed water to mix with 
the oil. The type developed and used employs a piece 
of superheater tubing with spun heads, into which is 
inserted a piece of 34-in. pipe, the open end of which 
extends through to within 6 in. of the end of the tube. 
A drain outlet boss was welded into the forward end 
of the cylinder, which is at the lowest point and extends 
outside the end of the tank, to which is connected a 
medium-pressure radiator trap. Steam, at 60 to 100 
Ib. pressure, is used to heat the tube, the condensation 
being taken off by the trap and discharged into the re- 
turn line. These heaters have proved very effective, 
due to their large radiating surface, and no trouble has 
been experienced through steam leakages. 
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Why Can’t You Buy 
Oil on Specifications? 


By K. A. Newman* 


HE present tendency toward purchasing all ma- 

terials on specifications is undoubtedly a step to- 
ward wiser and more scientific purchasing. However, 
specifications, like any other movement, are not a cure- 
all and should be applied with intelligence. 

A set of specifications can never take the place of 
business integrity and unfortunately, specifications have 
frequently served as a clock for the unscrupulous sup- 
plier. This is frequently true in the purchase of lubri- 
cating oils. No set of specifications, however inclusive, 
has ever been able to guarantee the quality of lubricat- 
ing oils. This is due to the fact that that intangible 
quality “oiliness” or “lubricating ability” cannot be cov- 
ered in a set of specifications. Of course, if the sup- 
plier could specify the exact nature of crude from which 
the oil was to be refined and all of the details of re- 
fining, as well as the final specifications of the oil he 
might be more nearly sure of the quality of the oil 
bought on specifications. But then how could he tell 
whether all of his specifications regarding the source 
and manufacturing process had been adhered to? 

Hence if a set of specifications cannot guarantee the 
quality of the product purchased it seems wiser to buy 
on the integrity of the supplier for supplying the best 
product for a given purpose at an economical price. 

Oil specifications refer to the physical specifications 
of an oil and not to its lubricating ability. A set of 
specifications is usually created by analyzing some oil 
which has been successful on the job. The physical 
properties of oil usually referred to are: Viscosity, 
flash point, fire point, and cold or pour test. While 
these factors look fine on a laboratory report, they do 
not indicate the lubricating value of oil, nor do they 
insure the satisfactory performance of the oil. 


Viscosity 


The viscosity of an oil merely measures its resistance 
to flow through a certain size orifice. The temperature 
of the oil has a great influence on its viscosity. There- 
fore, for purpose of comparison viscosity readings are 
usually taken at a temperature of 100 deg. F. (38 
deg. C.). However, the size of the orifice in the bear- 
ing being lubricated and the temperature of the bear- 
ing seldom agree with the size of orifice and the tem- 
perature at which the viscosity was taken. Two oils 
having the same viscosity in a laboratory test taken at 
100 deg. F. may not have anywhere near identical vis- 
cosities at the somewhat higher temperatures under 
which they may have to operate. 

Oils of the same viscosity can be made from either 
asphalt-base crude or Pennsylvania crude, and yet their 
lubricating values will differ greatly. Therefore, vis- 
cosity readings do not mean much except to the ex- 
perienced lubrication engineer, and to the oil refiner as 
a check on the uniformity of his product. 

Viscosity is useful as an indicator of internal fric- 
tion, as a thick oil will have greater internal friction 
than a thin oil. But here again it means nothing un- 
less taken at the temperature at which the oil is to be 
used. The viscosity curves of different oils will be 
found to vary greatly. By that we mean that two oils 
of the same viscosity at 100 deg. F. may not be any- 
where near the same at 150 deg. F. or 175 deg. F. 


* Mr. 


cu Newman is a member of the research staff of E. F. Houghton 
~ On, 


Philadelphia, Pa. 
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The viscosity curve of an oil sometimes remains fairly 
flat through a temperature rise of 10 deg. or even 25 
deg., and then may fall away very rapidly. 


Flash and Fire Tests 


The flash test of an oil indicates the temperature to 
which an oil must be heated at a specified rate so as 
to free enough vapor to flash, or momentarily ignite. 
when it is subjected to an open flame. In testing oil 
for its flash test, the oil is gradually heated and at 
each few degrees rise of temperature a small flame is 
applied to the surface of the oil for a few seconds. 
As soon as the oil flashes, this temperature is taken 
as its flash point. 

The fire test of an oil is the temperature, usually 
25 to 75 deg. F. above the flash point, at which the oil 
gives off sufficient vapor to burn steadily if subjected 
to an open flame. 

Flash.and fire tests are usually given a great deal of 
prominence when oil is to be subjected to service at 
high temperatures. Flash and fire tests, however, are 
taken at atmospheric pressure and an open flame is 
brought into contact with the oil. In air-compressor 
lubrication, for example, it is customary to specify an 
oil of high flash point, but the oil functions under high 
pressure, which automatically raises its flash point, and 
it never comes into contact with an open flame. In this 
and many other applications the flash and fire tests 
‘made in the laboratory usually mean little so far as 
the suitability of the oil for a given service is con- 
cerned. 


Cold Test 


The cold test of an oil, which is also given consid- 
erable prominence, is only useful where the oil is liable 
to be subjected to low temperatures in operation, which 
would tend to congeal an oil if it did not have a suf- 
ficiently low cold test. The cold test is sometimes called 
the pour test, and simply indicates the lowest temper- 
ature at which the oil will flow. Specifications for re- 
frigerating-machine oils sometimes call for a Pennsyl- 
vania crude with a cold test of as low as minus 5 deg. F. 
The lowest cold test obtainable with pure Pennsylvania 
crude is about minus 25 deg. F. The only way to lower 
this is by dewaxing which makes a very expensive oil. 
So the man who says he is selling a regular priced oil 
made from pure Pennsylvania crude with a cold test 
much below minus 25 deg. F. does not know much about 
oils. 


Horse Trading and Oil Buying 


Years ago horse-trading used to be quite a common 
business. The physical specifications of a horse were 
its age and its weight. You could tell its age by look- 
ing at its teeth and get its weight by putting it on the 
scales. But the wise horse trader never bought a horse 
purely on “specifications.” He would insist upon a 
“work test,” because he was more interested in what 
the horse would do than its physical specifications. If 
he were buying a trotting horse, he wanted to find out 
how fast the horse would go and how long he would 
keep it up. If he were buying a work horse, he would 
want to know how much the horse would pull, how 
fast he could pull it and how long he would keep on 
working. 

Buying oil today is almost as hazardous as horse 
trading in the old days. Mistakes are mighty expen- 
sive and are very easily made. A man who is gullible 
enough to buy oil on physical specifications is almost 
sure to have a lot of “lame” oil put over on him. 

J. R. Battle, in his handbook, “Industrial Oil En- 
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gineering,” says: “It is unfortunate that lubricating oils 
lend themselves so readily to a number of scientific 
tests, because due to this fact, these tests have become 
the common property, to a very considerable extent, of 
operating engineers, oil salesmen, purchasing agents and 
others who are not equipped with sufficient knowledge 
of the refinement of oil to appreciate what the tests 
really signify.” 

You buy an oil to lubricate under certain definite 
conditions rather than to meet certain physical specifi- 
cations. There is no job of lubrication which has one 
oil of certain prescribed tests as its only solution. Those 
who try to sell oil on specifications rather than on per- 
formance are usually trying to throw a smoke-screen 
to cover up the poor quality of their oil. 


Relation of Back Pressure 
to Locomotive Performance 


(Continued from page 223) 


A few instances may be of interest showing improved 
locomotive operation effected by reduced back’ pressure 
and bettered boiler capacity through the use of the 
annular ported exhaust nozzle. An interesting com- 
parison is afforded by the following results from dyna- 
mometer tests with two Mikado type locomotives of the 
same class, Nos. 3188 and 3158, the former of which 
was equipped with a four-projection nozzle, 6-9/32 in. 
in diameter with an area of 30.63 sq. in., while the 
latter was equipped with a 14-in. outside diameter an- 
nular-ported nozzle with an open area of 41.28 sq. in. 
These engines had 23-in. by 32-in. cylinders, 63-in. 
drivers, 200 Ib. boiler pressure and a tractive force of 
67,700 Ib. 


s East bound 


West bound 
— ERE em 
3158 3188 3158 3188 
Avg. speed, m.p.h............. 21.0 18.3 18.2 14.9 
Avg. boiler pressure, Ib....... 193.2 195.0 195.7 195.0 
Avg. exh. pres., Ib............ 6.7 8.6 6.6 8.1 
Avg. front end draft, in. of 
WREST. sa Fiateiarscsse egone NIEA 9.8 10.2 9.5 10.7 
Avg. actual tons hauled........ 2261 2377 5918 5891 


st bound operation, loaded movement; westbound primarily empty- 
car movement. 


The comparative performance of a U. S. R. A. 
2-8-2 B locomotive with the annular-ported nozzle is 
shown by Table III with one of identical character- 
istics, except that it is equipped with 75 per cent re- 
stricted maximum cut-off rather than a full gear cut- 
off valve, together with a 754-in. cross-bridge nozzle. 
This if anything favors the engine with the cross- 
bridge nozzle. 

Operating characteristics in the territory where the 
locomotive was operated were such that it was diffi- 
cult without the aid of a dynamometer car to develop 
the value of the annular-ported nozzle. Consequently 
in the absence of a car, the comparison shown in Table 
III was resorted to. The operation out of the terminal 
in the direction of loaded movement offers a good field 
for picturing comparative locomotive performance. 
There is a steady climb for about 26 miles out of the 
river valley in which the terminal is located to the 
main line at the top of the water shed. All locomo- 
tives handling tonnage trains are worked to capacity 
and any improvement effected in locomotive steaming 
or cylinder performance will be reflected in the ob- 
served results. 

It will be noted that the locomotive equipped with 
an annular-ported nozzle handled a greater average 
tonnage than the locomotive equipped with a cross- 
bridge nozzle in a shorter running time, despite an aver- 
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age of 1.3 stops en route as compared with an average 
of 0.5 stops with the latter locomotive. This resulted 
in the delivery of a greater number of gross ton-miles 
per train hour of running time, with an average back 
pressure decrease of 25.1 per cent, and yet with an 
increase in draft back of the diaphragm. The only 
point of superiority in the locomotive equipped with a 
cross-bridge nozzle is in the average water consumption 
per 1,000 gross ton-miles and considering the high de- 
tention on Test 10 with the annular ported nozzle, 
the showing is not far from equal, when the higher 
average speed, and therefore work output, is con- 
sidered. Disregarding Test 10, the average for loco- 
motive 1887 is 577 lb. per 1000 gross ton-miles as com- 
pared with 567 lb. for locomotive 1886. Subsequent 
dynamometer-car tests have developed the comparative 
data as to horsepower output and tractive force illus- 
trated and analyzed in Figs. 6 and 7. 

There is unquestionably a field for development of 
exhaust nozzles more in keeping with the demands of 
modern high powered locomotives. Utilization of the 
exhaust steam offers a simple device for draft pro- 
duction and one well suited to that task from its char- 
acteristic of matching the draft to the combustion de- 
mands for the steam requirements. However, as has 
been pointed out, it acts as a brake, restricting the pos- 
sibilities of locomotive output. Reduction in back pres- 
sure will increase output, and the judicious selection 
of exhaust nozzles will accomplish not only the relieving 
of this brake resistance, but will further increase 
output through increased potential boiler capacity. 


Window Ventilators 
To Provide Clean Air 


TYPE of window ventilator which has been suc- 

cessfully used for ventilating and filtering the air 
for homes and offices has been adapted to perform sim- 
ilar functions for passenger cars. This device for filter- 
ing out the dust, dirt and cinders from the air passing 
through the ventilator has been developed by the Amer- 
ican Air Filter Company, First and Central avenues, 
Louisville, Ky. Applications of the ventilator, known as 
the Airgard, were first made to a Louisville & Nashville 
dining car in August, 1931, and tested over a period of 
six months during a wide variety of weather conditions. 


Airgard unit as installed on a car—The push lever on the 
right operates the air-stop or damper 
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An Airgard unit is installed at each table in a dining car— 
The center knob controls the speed of the motor and fans 


These tests are reported to have demonstrated that the 
device not only eliminated dust, dirt and cinders, but 
also improved the condition of the air within the car. 

_ The device consists of a small, compact cabinet, 2414 
in. by 734 in. by 634 in., in which is a motor, two rotary 
blower fans and air ducts, installed under the sash in 
each car window opening to provide a pure air supply 
at each table. Outdoor air is cleaned by passing 
through a mat filter and is admitted to the car through 
two rotary louvres on the front or inside panel, which 
may be adjusted by the persons at the table to suit 
their own sense of personal comfort. 


DINING CAR 


veniently shut off the outside air when desired and only 
inside air will be filtered and recirculated. No attempt 
is made to reduce the temperature of the air, except to 
secure comfort by the cooling effect of air motion. The 
volume of air flow may be adjusted by a center knob 
which controls the speed of the motor and fans. 

The installation in the car window is comparatively 
simple. The cabinet takes up approximately the same 
space as the customary window screen and requires no 
change or alteration in the car except electric wiring. 
To secure the best results in a dining car it is recom- 
mended that a unit be placed in the window at each 
table and in one or two windows in the hallway at the 
kitchen end. 

The outside panel is made of a single piece of sheet 
metal. It extends the entire width of the window open- 
ing and fits flush with the outside sash and back of the 
cabinet. This panel is bent over the top of the cabinet 
to fit under the lower rails of both sashes, and also bent 
under the Airgard to fit the slope of the sill to which 
it is fastened. Two inside panels fit flush with and 
under the inside window sash to close up the space at 
either side of the cabinet. 

The Airmat filter sheet, which is a product of the 
American Air Filter Company, is impregnated with a 
special adhesive for trapping the dust particles. The 
countless tiny openings in the mat permit the air to 
pass through, but the dirt particles, such as soot, dust, 
and cinders, are enmeshed in the mazes of the fibrous 
mat. The filter sheets are changed when they become 
soiled to the point where the air flow is restricted. This 
is done two or three times a week, depending on the 
amount of dirt in the air on any particular run. These 
filter sheets are inexpensive, easily renewed and are 
discarded when soiled. 

Airgards are designed to bring in a sufficient amount 
of outdoor air at maximum capacity to completely 
change the air in the car every two minutes. Each unit 
supplies from 20 to 200 cu. ft. per min. This rapid air 
movement tends to create a slight positive air pressure 
within the car which prevents infiltration of dirt or the 


Exterior of a dining car equipped with Airgards 


The motor and fans are mounted on a plate which 
can be easily removed through the front panel. This 
permits servicing without disturbing the cabinet or in- 
stallation. The shunt-wound, 1/30-hp. motor consumes 
about 2 amp. at 32 volts, which is about the same as a 
60-watt lamp. A sturdy storm-protection intake hood 
is attached to the outside of the cabinet. An air-stop, 
or damper, which is operated by a push rod, is con- 
structed within this hood so that passengers can con- 
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entrance of odors from the kitchen, since the air moves 
toward the kitchen and out through the kitchen ventila- 
tors. The rapid movement of air across the tables 
eliminates the objection to smoking in a dining car. The 
tests have shown that patrons, even when seated op- 
posite to persons smoking at the same table, were not 
conscious of any tobacco smoke odor whatever. 

The units can be installed at small cost without me- 
chanical changes or alterations to the car. 
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North Western Compartment 
Cars for L.C.L. Shippers 


HE details of the installation of compartments in 

10 Chicago & North Western automobile cars, 
referred to in a news item on page 214 of the May 
Railway Mechanical Engineer, are of more than ordi- 
nary interest. These cars, which, as stated, are in serv- 
ice between Chicago and Waukegan, Ill., Kenosha, Wis., 
Racine and Milwaukee, are each divided into four in- 
terior compartments, as indicated in the illustrations. 

As originally used for automobile loading, the cars 
were equipped with large double-operating staggered 
doors. To provide for the new traffic use, the off- 
center doors are fastened permanently, leaving the two 
half doors, which are opposite each other and located 
nearest to the center of the car, available for loading 
and unloading. Two compartments are provided in 
each end of the car by means of double-board parti- 
tions nailed to 2-in. framing posts which are secured 
by angle brackets at the top and bottom, the partition 
extending all the way from the floor to the roof. 

Permanent top boards cover the compartment ends, 
leaving a 7-ft. clear opening underneath. Each com- 
partment gate is made in four sections capable of slid- 
ing vertically in angle-iron and cover-plate grooves, the 
cover-plates being omitted in the extreme upper posi- 
tion to permit moving each gate section horizontally, 
as it reaches that elevation, into a special storage cage 
above the compartment opening. As shown in one of 
the illustrations, standard car-seal fittings are provided 
for locking each upper gate to the center post when the 
compartment is in use. 

By means of the construction illustrated, the gates 
are made a permanent part of the car structure and 
cannot be readily removed either carelessly or with 
malicious intent. Each gate section, 4 ft. 4% in. long 


Operation of loading C. & N. W. compartment car—Four- 
section gates shown supported in angle-iron 
cages above compartment openings 
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by 21 in. high, is made of 334-in. by 34-in. oak slats 
with end battens and one cross brace of the same mate- 
rial. The battens are located 114-in. in from the ends 
of the slats which fit in the grooves mentioned to permit 
vertical sliding. The outside grooves are made of 
434-in. by %-in. steel plate, bent to a right angle 1% in. 
from one edge and bolted to the side door post, the 
5-in. by %-in. steel cover-plate, illustrated, forming the 
other side of a groove 1-5/16 in. wide by 1% in. deep. 
A similar groove is provided on each side of the cen- 
ter partition post. The storage cage is constructed of 
3-in. by 3-in. by 1%4-in. angles formed to the shape illus- 


C. & N. W. automobile car converted to four-compartment 
box car—View shows compartment gate 
in closed position 


trated and applied by being bolted at the upper ends to 
the door or center posts and welded at the lower ends 
to the cover-plates. 

The use of this type of sectional gate instead of a 
swinging gate permits loading all compartments simul- 
taneously. On account of the simplicity and ease of 
installation of this equipment, it can be readily used to 
convert automobile cars to compartment box cars. The 
cquipment can be removed with equal ease. 


A Rivat or Peter Coorper?—“The Pennsylvania Locomoter” 
is the subject of the latest centennial news item, in the railroad 
field, reported in current issues of the New York Evening 
Post. This was a steam locomotive, tried on the Newcastle 
& Frenchtown, as reported in the Evening Post of April 13, 
1832. It is referred to as the invention or property of a Colonel 
Long. The weight of the locomotive and three cars was 
“upwards of ten tons.” The time occupied in traversing 27 
miles was two hours. The report seems to indicate that this 
railroad had been lengthened about 11 miles in the few weeks 
that had elapsed since the last preceding news item, which 
had told of the opening of the line for business, with horses 
as the motive power, for a trip of 16 miles. 
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EDITORIALS 


The Brighter Side 


“My center gives way, my right recedes; the situa- 
tion is excellent. I shall attack.”—General Foch. 


Competition on the part of highway and waterway car- 
riers has seriously embarrassed the railroads. These com- 
peting carriers are practically subsidized at public ex- 
pense, since they use public rights-of-way without charge 
and are neither taxed nor regulated on the same basis as 
the railroads, which must provide and maintain their own 
rights-of-way and pay heavy taxes on capital, earnings, 
and property values as well, to help maintain govern- 
mental activities of all sorts. Fortunately, the tide 
seems to be turning and an awakened public, in some 
places at least, is beginning in no uncertain manner to 
demand fair treatment for the railroads. We who 
understand the railway problem ought to fight aggres- 
sively to educate the public to the facts in the case. Are 
you doing so? 
* kx * 

Railroad employees in the state of Virginia 18 months 
ago started the organization of Railroad Employees’ 
and Taxpayers’ Associations, including in their mem- 
bership local merchants and professional men, as well 
as railroad employees. Largely as a result of their 
activities the right kind of men were elected to the Vir- 
ginia Legislature, and legislation was enacted to give 
the railroads a fairer deal in competing with other car- 
riers. Similar associations have been and are being 
formed in other states and the movement promises to 
spread rapidly throughout the nation. More power to 
these organizations! Are you doing your part to pro- 
mote them? 

* k ® 

The Interstate Commerce Commission has maintained 
a peculiar attitude toward the railroads; instead of fos- 
tering them in the interests of the public welfare, it ap- 
parently seems to feel that its duty is solely to protect 
the shippers and the public from the railroads. Atten- 
tion has been focused more and more in recent days 
upon this misuse of power by the Interstate Commerce 
Commission and there seems to be little question but 
that public opinion will force a more constructive at- 
titude on its part. Are you helping to enlighten that 
part of the public with which you come in contact? 

* * x 

The Railroad Credit Corporation and the Recon- 
struction Finance Corporation have come to the financial 
aid of the railways and are assisting them in material 
ways to meet their obligations at a time when relief 
could not be expected from normal sources. More than 
this, the Reconstruction Finance Corporation has ar- 
ranged to advance almost five million dollars to the 
New York Central to complete its West Side improve- 
ments, and 2714 million dollars to the Pennsylvania 
Railroad to assist in completing its program of electri- 
fication. These two latter projects, which will require 
the expenditure of monies far in excess of those ad- 
vanced by the government, mean that many thousands 
of men will be employed by the railroads and that busi- 
ness generally will be stimulated because of contracts 
which will affect other thousands of workers. 

* k * 


Invention has been greatly stimulated during the de- 
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pression, says a well known patent attorney, and as a 
result we may expect to see many remarkable develop- 
ments in the engineering and industrial world within 
the next few years. Many such inventions relate to 
railway activities. 

* ok * 

This machine age, with the intense mass production 
developments of recent years, has had a profound in- 
fluence upon our economic, social and political life, and 
has made necessary radical changes in many of our 
functions. The railroads have been and will continue 
to be affected by these changes and in some respects, 
at least, must radically change their methods to meet 
the new conditions. New inventions, new practices 
must be adopted. Many improvements, some of which 
have been in a developmental stage for a long time, are 
now coming to a head and with the united and ag- 
gressive promotion of some of them, the railroads un- 
doubtedly can stage a strong comeback in regaining 
part, at least, of the traffic which has been lost to com- 
petitors. 

x ok * 

Pick-up and store-door delivery of freight, for in- 
stance, is being adopted in several places and may prove 
to be a large factor in offsetting competition on the 
part of the motor truck. Incidentally, innovations such 
as this are quite likely to be forerunners of radical 
changes in equipment design and methods of opera- 
tion. We must be wide awake and keen to sense the 
need of such changes and meet squarely the new re- 
quirements. 

* k * 

The United States Supreme Court on May 24 made 
two decisions which promise to go a long way toward 
clearing up the problem of the use of highways by com- 
mercial vehicles, at least to a point where the different 
states can, if they so desire, enact legislation which will 
adequately control such operations. It afħrmed the con- 
stitutionality of the motor vehicle regulatory law of 
Texas, prescribing size, weight and load limits for 
trucks of common, contract and private carriers; and 
also that of Kansas, which includes provision for the 
taxation and regulation in certain respects of private 
motor freight carriers. 

* * * 

Competition with the railroads on the part of other 
types of carriers has not until comparatively recently 
been taken seriously by the railroads. It is significant. 
however, that the traffic departments of not a few roads 
are awakening to the necessity of meeting such com- 
petition in a determined manner. All sorts of schemes 
are being tried in the attempt to give better service in 
handling both freight and passengers. This includes 
the speeding up of trains, the cutting out of inefficient 
practices and, particularly, as far as passenger service 
is concerned, providing more comfortable and con- 
venient equipment and facilities and making special 
rates to attract the traveler. 

x * * 

alir conditioning of passenger cars is being adopted 
by more and more railroads. The Railway Age is au- 
thority fur the statement that within a period of four 
months six railroads have authorized programs which 
will require the expenditure of $1,470,000. for that 
purpose—and this is only part of the story, since other 
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roads started earlier, or have since announced their in- 
tention of air conditioning some part of their equip- 
ment. 

* * * 

Too large a part of the car and locomotive equipment 
is lying idle or is not in usable condition. In spite of 
this the railroads in the first three months of 1932 spent 
over $141,000,000 for supplies and equipment, or at 
the rate of about $47,000,000 a month. While the fig- 
ures are not yet available, there is no question but that 
the expenditures for April considerably exceeded this 
average figure. 

* * * 

This is a time of testing and of challenge. The clouds 
may seem dark and heavy—but there are also signs of 
hetter days ahead. Let us take new courage and do our 
full part in building up credit and confidence. 


We Change Our 
Make-Up 


With this issue of the Railway Mechanical Engineer we 
have made a slight change in the physical arrangement 
of the paper. Articles describing proprietary devices, 
materials and tools, which for many years have been 
segregated in the “New Devices” department, will 
henceforth be included in the other departments of the 
paper to which their subject matter is most closely re- 
lated. Thus, articles describing devices or equipment 
ior use on cars and locomotives will be included in the 
department at the beginning of each issue which is de- 
voted to articles of general interest to car- and locomo- 
tive-department officers and supervisors. Those articles 
which describe new tools or equipment for use in the 
shops and enginehouses, or on repair tracks will appear 
in those departments devoted especially to matters of 
particular interest to the foremen in the car and locomo- 
tive departments, respectively. We are prompted to 
make this change to simplify the arrangement of the 
paper and bring together in one place all of the material 
m each issue pertaining, respectively, to locomotives and 
cars and to locomotive- and car-shop practice. The 
change is in arrangement only and not in the character 
or the balance of the material in the paper. 


Milwaukee Gets Results 
In Packing Reclamation 


One of the most interesting studies which it has been 
the privilege of the Railway Mechanical Engineer to 
present in recent months is that of the new journal- 
packing-reclamation plant of the Chicago, Milwaukee, 
St. Paul & Pacific at Milwaukee, Wis. This plant, with 
complete facilities for the mechanical reclamation of 
journal-box packing and the renovation of oil by the 
distillation process, was completed and placed in serv- 
ice March 16, 1931. During the latter half of March 
and the month of April, the plant operation was in 
more or less of a state of development and refinement, 
consequently, it was decided to have the Railway 
Mechanical Engineer study cover the period from May 
1, 1931, to April 30, 1932. 

_ The conclusion is drawn, based on well-substantiated 
hgures, that in a year of drastic curtailment of most 
car-department operations, this plant has maintained its 
output and earned a return of 82 per cent on the invest- 
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ment, not counting a number of savings which, while 
entirely specific and tangible, are difficult to evaluate. 

For example, in the course of the year’s operation, 
the newly-renovated packing and oil has been quite 
generally distributed and applied in Milwaukee equip- 
ment, being thoroughly tested during several months’ 
operation under winter temperatures and severe road 
conditions. It is a significant fact that the number of 
hot boxes in Milwaukee freight equipment dropped 
from 5,241 in 1930 to 2,490 in 1931 and to 311 during 
the first three months of 1932. Placing this perform- 
ance on a mileage basis to eliminate the effect of re- 
duction in business, the figures are 162,030 miles per 
freight-car hot box set out in 1930, 286,025 miles in 
1931 and 462,802 miles in the first three months of 
1932. When it is considered that this record was ob- 
tained during winter operation and with generally 
higher freight-train speeds, the performance is par- 
ticularly creditable, both to the quality of journal-box 
packing, including the one-season oil, now used on 
the Milwaukee, and to the generally high standard of 
journal-box maintenance. That there has been no 
slighting of work in this important detail of car-depart- 
ment operations is indicated by the fact that the num- 
ber of journal boxes repacked on the Milwaukee during 
the 12 months ending April 30, 1932, included 72,535 
foreign and home cars, which was roughly the same 
number as was packed in the preceding 12 months’ 
period. 

Economies that are resulting from the installation 
of this new packing-reclamation plant, accompanied by 
the concentration of journal-box repacking operations 
at nine regularly-assigned points on the Milwaukee 
system, as compared with 63 former repacking points, 
are not like many of reductions of expenses which have 
been effected during the depression. When traffic in- 
creases with a resumption of business these savings 
will increase. They involve no debt of deferred main- 
tenance to be paid in the future. 


What Are the 
Real Costs? 


Decisions on the part of railroad mechanical officers as 
to whether it is more profitable to manufacture, “re- 
claim” or to purchase in the open market many parts 
and devices used by a railroad are based upon cost 
analyses in which they feel they are justified in placing 
their entire confidence. Frequently specific instances 
arise, particularly under present conditions, which raise 
serious questions as to the accuracy of many of these 
cost studies. This has been true recently in connection 
with the operations engaged in on the part of many 
railroads under the guise of reclamation. 

The operations of a railroad shop may be roughly 
divided into the classifications of repair work, manufac- 
turing and reclamation, the latter term applying more 
directly to the efforts expended to restore certain parts 
and devices to their original state of usefulness. The 
same definition might be applied as effectively to repair 
work except that, in that connection, it is not customary 
to consider quantities as large as those usually dealt with 
in reclamation. 

If we consider the evolution of reclamation work we 
will probably discover that at some point in the de- 
velopment of the idea it involved the utilization of some 
part of the excess capacity of a shop. The operation 
of a railroad, in times of normal business creates peak 
periods when it is necessary to maintain shop forces 
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somewhat in excess of the normal demands for output. 
This excess of man-hours in a shop naturally calls for 
some consideration of means of utilizing it to advantage. 
To some extent reclamation work was the result of 
the effort to utilize excess capacity. It was not, how- 
ever, controlled as carefully as it should have been with 
the result that, having been able to build up what seemed 
to be a profitable operation by using the excess labor 
capacity with existing shop capacity many roads segre- 
gated the operations into separate departments and 
added shop facilities which naturally ran up that part 
of the real cost which is termed “overhead.” Over- 
head expense in a manufacturing plant usually varies 
anywhere from 150 to 300 per cent of the cost of actual 
or “direct” labor and material. Many railroad cost ac- 
countants apply an overhead as low as 30 per cent. On 
this basis it is not difficult to sce why decisions are 
frequently reached that it is cheaper to make or re- 
claim something than it is to buy it. 

There has always been a real need for better rail- 
road shop cost accounting methods and under present 
business conditions that need is more acute than ever 
before. There is daily evidence that the costs of per- 
forming the various operations involved in modern rail- 
roading are being given the most careful consideration. 
The real value of this present tendency depends, to a 
great extent, upon the methods used in compiling cost 
figures and finally in analyzing them. Decisions to 
manufacture or reclaim materials or parts in railroad 
shops might, in many instances, be entirely reversed 
were the railroad shop costs compiled and analyzed from 
the angle of a manufacturing plant and all of the real 
costs added in as they should be. Where a shop opera- 
tion utilizes only the excess man-hours of labor nor- 
mally existing in most shops and the excess capacity of 
existing shop facilities the product of this excess ca- 
pacity may result in some saving to the railroad but 
when the manufacturing or reclaiming operation reaches 
a scale where added labor, facilities and supervision are 
required it may very easily be produced at a loss. The 
only way in which it may be determined whether or not 
an operation is profitable is to establish cost methods 
that produce real cost figures rather than the super- 
ficial estimates too often relied upon. 

There is no better time than the present to consider 
carefully the fact that the real business of a railroad 
is to produce transportation at the lowest economical 
cost. Each maintenance method and operation should 
be weighed thoroughly in order to determine whether 
it is a primary part of the production of transportation 
or whether it might not better be left to outside agencies 
that are better fitted to perform the service for the rail- 
road company. 


Wanted— 
A Motive-Power Policy 


One of the most crying needs of American railroads 
iS a motive-power policy. 

Most motive-power department officers will recall 
how locomotives were purchased in the days before the 
war. Signs of an imminent increase in traffic led to 
an executive decision that more locomotives must be 
ordered immediately. Instructions were issued to the 
superintendent of motive power to prepare specifica- 
tions and the mechanical engineer’s office burst into 
fevered activity, including nights and Sundays. In a 
few days a specification was assembled in which the 
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major emphasis was on the inclusion of the maximum 
number of the road’s standardized details. Negotia- 
tions completed, the builder proceeded to lay down a 
locomotive assembled, as far as the road would per- 
mit, from details the patterns and designs for which 
were already available in his shop and drawing office. 
In due course the railroad received its new motive 
power, perhaps in time to assist in the movement of 
a new peak of traffic. Now and then some of the 
oldest locomotives in the inventory were slated for 
retirement, but usually with little relation to the pur- 
chase of new power. 

With some exceptions in the case of individual roads, 
the marked increases in traffic to new record peaks, 
which formerly inspired the purchase of new locomo- 
tives, have not been in evidence for some years. Since 
the close of the war there has been a leveling-off in 
the growth of traffic and, in the case of passenger busi- 
ness, a heavy recession. The major attention of the 
railroads has been concentrated on improvements of 
road and yard facilities which have greatly facilitated 
the smoothness and economy of operation. In the 
meantime, deprived of the old urge for the expansion 
of their motive-power inventories, the railroads have 
drifted without a motive-power policy. 

One fact in the old practice is significant. So far 
as it can be considered a policy, it was initiated by the 
executive and the service of the motive-power depart- 


` ment seldom began until the decision had been made. 


Few motive-power officers considered it their function 
to initiate proposals for new motive power and fre- 
quently took little part is deciding on the general type 
of power to be purchased. Their duties were con- 
fined to matters of the details and proportions. 

Future motive-power policies will have to be based 
on eliminating the costly effects of obsolescence. These 
effects arise from two causes. Advancements in the 
art of locomotive design and proportioning have been 
so marked in the past decade that the advisability of 
continuing the operation of locomotives over ten years 
old is questionable. Changes in the character of the 
service which the railroads must render have placed 
demands on the freight power for which the older 
locomotives are not adapted. The gradual replace- 
ment of drag freight service by scheduled freight trains 
and the continuous stepping up in the speeds of these 
trains requires a freight-locomotive performance which 
cannot be produced economically with locomotives hav- 
ing small driving wheels and inadequate boiler capacity. 

The general lack of well defined motive-power poli- 
cies at the present time is a challenge to the mechanical- 
department officers of American railroads. It is true 
that the decision as to a policy is the function of the ex- 
ecutive. But what officer on the railroad is as well 
equipped as the head of the motive-power department 
to originate a program for the replacement of obsolete 
locomotives to meet the new operating demands and 
to take advantage of modern ideas as to design and 
proportioning? Such a program, carefully developed 
and planned for execution, say, over a five-year period. 
would give the executive the foundation he needs for 
the establishment of a well-defined motive-power policy. 

The present situation offers to the motive-power de- 
partment officer one of the biggest opportunities which 
has come his way in many a year. Like all opportuni- 
ties, it must be seized; it will not wait. The officer 
without a program when business activity calls for an 
expansion of railway operations will have little time 
for planning. He will reccive his orders and, irrespec- 
tive of their soundness, will have to carry them out. 
The railroad will be the loser. 
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“Believe It 
Or Not” 


To THE EDITOR: 

The January 31, 1932, issue of the Kansas City Star 
published a sketch of a 4-6-2 type locomotive which was 
drawn by Ripley of ‘“Believe-It-or-Not” fame. The 
following is Mr. Ripley’s explanation : 

Ten Cents Will Stop a Locomotive—Despite the tremendous 
power of the modern iron monsters-of-the-rails, it is possible 
for ten small pennies to prevent one from moving. The greater 
part of the weight of locomotives such as I illustrate (about 
one-quarter million pounds) falls on ten of the wheels, where- 
as the tractive force of the locomotive is about 60,000 Ib. 
Tractive force is closely allied to the drawbar pull of a loco- 
motive and usually they are about equal. : : 

If a penny or another obstacle of the same size be inserted 
directly in front of each wheel on the rail, the locomotive 
must raise its entire weight in order to move, and this is im- 
possible for the most powerful steam locomotive ever made. 

This looks to me as if Ripley were putting a lot of 
bad ideas into the heads of mischievous school boys. 
Can you stop a locomotive with 10 cents? How about 
it? 

A READER. 


Is the Saving 
Justified? 


To THE EDITOR: 

“The Price Will Be High,” the editorial in the April 
issue of Railway Mechanical Engineer certainly made a 
thorough diagnosis of the methods of dealing with some 
mechanical department foremen. 

There probably isn’t a foreman who has not gone 
through the present period of reorganization, who has 
not felt the pangs of worry, discouragement and finally 
distress. Several months ago he ceased being an efficient 
foreman, a supervisor who previous to the present period 
had every reason to believe that his job was stable and 
that the work which he was doing was considered an 
asset to his railroad rather than an unnecessary expense. 

When the “sand-house” rumors began to circulate 
which were to the effect that certain foremen were to be 
taken off their jobs and (if they had sufficient senior- 
ity) reduced to the rank of mechanic, did they put the 
same effort into their jobs or did they worry along with 
the workmen and wonder when the axe was going to 
fall on them? 

These are the same foremen who, as stated in your 
editorial, were addressed by mechanical-department of- 
ficers at the conventions of their associations only a 
couple of years ago and told they were the back-bone 
of the railroads and were the future master mechanics, 
general foremen and superintendents of motive power. 
Most of these foremen have, in addition to their prac- 
tical training, studied hard during their spare hours off 
duty to promote themselves. They have subscribed for 
magazines, for the sole purpose of studying the shorter 
cuts to mechanical efficiency as shown by the various 
articles which are published and the numerous “shop 
kinks” which appear each month. They have enrolled 
in night schools and endeavored to compete with some 
of their more fortunate associates who were not com- 
pelled to start to work before completing an education. 
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These foremen are now asking themselves whether or 
not they have labored in vain for the promotions which 
they finally received and which they have recently been 
deprived of. Are they to be reinstated when times are 
better and is the saving which the railroad company is 
realizing in dollars and cents justifiable in view of the 
fact that business is again going to demand a re-estab- 
lishing of many of the supervisory jobs now being 
eliminated? 
Just a FOREMAN. 


The Kitchen 
Needs Attention 


To THE EDITOR: 

Economy is undoubtedly foremost in the minds of 
railroad operating and maintenance officers during the 
present time of depression. Operating costs have been 
pared down in almost every conceivable form—train 
service curtailed; supervising forces reduced and sala- 
ries cut; repair and maintenance men dispensed with or 
hours reduced, and now wages of employees under con- 
tract reduced. 

The enginehouse foreman is almost at his wits end 
at times under the above conditions to keep repairs up 
to the standards required by the I. C. C. inspectors un- 
der the law. Although faced with rigid instructions de- 
manding economy on every hand, the foreman must 
maintain locomotives in “safe and suitable condition for 
service” according to the version in the I. C. C. regu- 
lations. 

What a change has taken place in the past twenty 
years! A modern mammoth, with its parts of greater 
weight, being repaired in an enginehouse equipped only 
for the handling of obsolete power calls for bull 
strength and awkwardness in the n’th degree. Engine- 
houses without power trucks or hoists, removing and 
changing heavy repair parts which are being hauled 
around by the men on hand trucks, are certainly not 
conducive to economy. 

Power not properly kept up represents a distinct loss 
of revenue. Steam-valve glands leaking, packing rings 
worn, engines out of square, leaky flues or units, leaks 
in air or steam-heat equipment, front ends not properly 
drafted or not kept tight, all use up fuel to no good 
purpose, which means wasted dollars. Engines kept 
“alive” unnecessarily or fired up too long before being 
required for service use up many tons of fuel before 
it is realized. We find it economical and a time saver 
to coal up the firebox immediately after the boiler staff 
has completed inspection and repairs. The boiler, be- 
ing still warm, all moisture is quickly dried from the 
coal and, when ordered, the oil lighter “touches it off” 
in a few seconds. 

Lights left burning unnecessarily, or a 100-watt lamp 
when a 60-watt, or perhaps even a 40-watt, would be 
equally serviceable, represent waste. A few lights thus 
used in a plant daily mean many dollars in a year. Again 
how many of the various office staffs realize that the 
steam heat supplied to them from the plant means dol- 
lars in the shape of fuel. Windows are thrown open 
beyond what is necessary for proper ventilation when 
the temperature becomes a little warm instead of cur- 
tailing the steam. Why expect the foreman at the 
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plant to heat the whole of that part of the state? Lines 
conveying heat to coach yards or distant buildings 
should be properly insulated and maintained free from 
leaks. Steam blower lines should be kept lubricated at 
the joints and free from leaks. 

A first-class railroad with A-1 locomotives and cars 
which expects the mechanical men to get along and 
maintain service with obsolete equipment is like a mod- 
ern hotel with an old-fashioned farm-house pantry as 
the sole means of supplying the orders of its guests. 

GENERAL FOREMAN. 


Vocational 
Education 


To THE EDITOR: 

I read with considerable interest the article in the 
February issue by C. M. Drennan on “Teaching Air 
Brakes.” and also the editorial concerning this article 
entitled “Vocational Education.” Mr. Drennan outlined 
his method of teaching this very intricate equipment and 
it appears as though he has students who are far above 
the average in intelligence and understanding, or it 
may be, as the editorial states, its success is due to the 
instructor’s practical knowledge and also his skill as a 
teacher. 

I have had the opportunity of teaching air brakes for 
two years at a vocational school. The class consisted 
.of locomotive firemen, mechanics and apprentices. My 
method of teaching was similar to the course as out- 
lined by Dr. Drennan. In addition to his method, we 
used pamphlets furnished by the Westinghouse Air 
Brake Company and the “Air-Brake Catechism” by 
Blackall-Parke. Occasionally we used charts which are 
a part of the International Correspondence School 
course. 

Prof. F. G. Higbee of the University of Iowa con- 
cludes that “The method of presenting facts to students 
‘by the lecture system is inferior to the textbook system. 
Students not capable of taking notes are not able to 
remember demonstrations without taking notes. After 
sufficient time for study, a class will demonstrate in one 
trial, if taught by the textbook method, that it has mas- 
tered the lesson, while three to five trials are required 
to reach the same state of perfection when instruction 
is by the lecture method.” 

H. G. Wells says: “The frank recognition of the book 
and not the lecture as a substantial basis of instruction 
releases the process of learning from its old servitude 
to time and place.” 

As a student and a past instructor of air brakes, I 
cannot agree with Mr. Drennan that his method of 
teaching is the best; I agree with the editorial on this 
matter. The more simple units as described in his pro- 
cedure could be learned by lectures and blackboard 
drawings, but when his Unit No. 8 is considered, it is 
not feasible to consider the Drennan method. 

The editorial goes on to state that here is a system 
of vocational training for the benefit of a single indus- 
try and of a limited number of its employees, the tax- 
payers footing the bill. Vocational training has many 
branches. Men and women are encouraged to enroll 
and prepare themselves for better positions in life, se- 
lecting the course which they may desire to pursue. 
The majority of these men and women were possibly 
denied this advantage because they are beyond the school 
age, or any other reason. 

Is it not true that an educated man or woman is a 
better citizen than an illiterate one? Will not an edu- 


238 


Railway Mechanical Engineer 


cation increase their earning capacity and incidentally 
improve their living conditions? Then, their children 
will be given an early education which they, the parents, 
were denied. 

This brings us to the taxpayers who are paying the 
expenses of such a school. Considering the railroads, 
almost everyone is directly or indirectly benefited by 
the success of this industry. The taxes paid by the 
railroads in some cases are directly beneficial to whole 
communities. I am informed that 26 per cent of all 
taxes collected in this country is absorbed by public 
instruction. This being the case, imagine the educa- 
tional facilities provided for by the railroads. In view 
of this fact, are not our employees, to say nothing of 
our children, entitled to share some of these advantages? 
Considering the number of students enrolled in voca- 
tional schools, the railroad employees are but a small 
percentage of the whole and do not the railroads pay 
most of the taxes for such instruction? 

There is yet another phase to be considered in con- 
nection with this discussion. There are stockholders of 
railroad companies and other larger corporations and 
even small land owners, whose capital in investment is 
indirectly responsible for some of the taxes from which 
vocational schools are made possible. Their children 
want an education and a degree from some university. 
They select the university because it is more thorough 
and has more advantages than the vocational schools. 
However, such an education and a degree will not be 
furnished entirely by the taxpayers, their parents being 
a big contributor, but from private funds. Therefore, 
is it a fair proposition to require the university student 
to pay for his education because it is more thorough, 
while the vocational student is obtaining his at no ex- 
pense other than the taxpayers’? 

Epwin G. Jones. 


What! Are They 
That Dumb? 


To THE EDITOR: 

The letter by B. T. on page 151 of the April issue of 
the Railway Mechanical Engineer makes interesting 
reading for a fellow foreman. My mind was at once 
carried back to the days of “Top Sergeant et al” and 
the stirring letters in the magazine of those times. 

B. T. is apparently to be greatly pitied, assuming he 
has correctly cataloged Bill, Joe, Tommy, etc. Just im- 
agine thirty-two standard rated mechanics of these mod- 
ern times with all our efficiency and progress, all under 
the same foreman, and not one of them able to step in- 
to that foreman’s shoes (according to B. T.), even af- 
ter several years of experience! 

Well, B. T., you are either a superman, or a failure as 
a teacher, or else the men must be 100 per cent dumb. 

This world is largely what we make it. A foreman 
can educate, warn, penalize or discharge men as occa- 
sion demands. Surely, if he gives an opportunity, some 
responsive chord is struck in a gang of thirty-two men. 

B. T.’s ideas of “what kind of stuff it takes to make 
a boss” may not be altogether up to the modern stand- 
ard. Today, brains and education count and usually one 
man in ten, at least, responds to decent treatment and 
tactful, intelligent teaching. To be a successful fore- 
man a man must be an organizer, approachable and dip- 
lomatic. He must be resourceful and a student of hu- 
man nature. He should be a man as well as a fore- 
man. And it is well for him if he has the name of be- 
ing a square boss. Boss Mec Hanic. 
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Convenient Equipment 
For the Rip Track 


By H. J. Quinnell* 


EVERAL car-shop devices developed and put into 

use during the past year at the Illinois Central 
shops, Paducah, Ky., are shown in the illustrations. 
These were suggested largely as a result of aggressive 
campaigns to promote safety first, waste elimination, 
avoidance of damage to tools and equipment, and in- 
creased efficiency. These devices, made for the most 
part from scrap or second-hand materials by the car- 
department forces, have proved an important factor in 
expediting car-repair work at this point. 


Trestle for Truck Work and Wheel-Handling Device 


The first illustration shows a horse or trestle arrange- 
ment, made up of scrap tubes with welded connections, 
for the removing and handling of truck sides when 
changing wheels on Bettendorf-design car trucks. This 
arrangement relieves all strains of heavy tugging and 
lifting, necessary when using only manual labor. It 
also reduces damage to car journals in removing the 
truck sides. Two men will remove and apply a pair of 
wheels in the same or a little less time than three men 
would do it without the use of this arrangement. 

The trestle is equipped with two hand-operated 1,500- 
Ib. ratchet lifts which are carried by rollers on the cross 


bar. The method of handling is plainly shown in the 
illustration. Owing to the ease of raising or lowering 


the truck sides and bolster, this work is readily done by 
one man with a minimum amount of physical effort. 
Wheels are placed on and off of the rails by means 


*Mr. Quinnell is general car foreman of the Tlinois Central at 


Paducah, Ky. 


of the pivoted lever arrangement, which is made of a 
substantial wood supporting base and a 6-in. by 6-in. 
timber, equipped with suitable irons. By the use of this 
device, two men lift the wheels off of the rails, turn 
and roll them over onto the wheel wagon shown on the 
side of the track. The construction of this wheel 
wagon, or trailer, designed to handle two pairs of wheels 
at a time is clearly indicated. There is also shown on 
the top of the truck side frames half-circular shaped 
sheets of soft copper. One of these is placed on each 
journal as an extra precaution to avoid damage to jour- 
nals during the operation of changing wheels. 


Convenient Scaffolding and Special Packing 
Wheelbarrow 


The second illustration shows scaffolding hung over 
the side of a high-side gondola car, which is made of 
scrap wrought pipe with welded joints. Well-braced 
supports for the cross plank are provided at two eleva- 
tions for greater convenience. Diagonal braces keep 
the base of the scaffold the required distance out from 
the car body. This device was originally designed to 
avoid accidents to men working on permanent scaffold- 
ing built up from the ground by the use of trestles or 
horses which might be disturbed or displaced by passing 
tractors, trailers, etc. Moreover, the presence of sup- 
porting trestles on the ground added to the congestion 
and caused more or less delays to tractor and trailer 
material-delivery equipment. 

The metal holder, shown partly covering the car num- 
ber, is used for holding cards for recording the work 
done and the time expended on the work. The flexible 
cover on this holder is provided for the purpose of 
keeping rain from damaging the records or wind from 
blowing them away. 

The packing wheelbarrow at the side of the truck was 


How the hose-supporting standards and the draft-gear application device are used 
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View of scaffolding hung from the car and special packing 
wheelbarrow in use 


designed for the purpose of keeping dust, dirt, etc., out 
of the packing while moving it between the car and the 
waste-soaking building. The top cover of the wheel- 
barrow is of a sliding arrangement designed to be 
opened only while filling the box. The front end of the 
metal box on the wheelbarrow is hinged to permit push- 
ing the wheelbarrow up to the front of the oil box and 
removing packing from the journal box directly on to 
the table into which the hinged front of the wheelbarrow 
is converted. A pressure gun is used by the journal- 
bearing inspectors when applying graphite to the bearing 
before re-application of the journal packing. This gun 
was designed for keeping foreign matter out of the 
graphite. 


Hose-Supporting Standards—Draft-Gear 
Application Device 


The third illustration shows welded tubular hose-sup- 
porting standards which have proved a great conveni- 
ence in keeping oxy-acetylene hose and air hose off the 
ground where it may be damaged. This device not only 
prevents damage to hose, due to being run over by 
trailers or other moving equipment, but saves much loss 
of time and interference with the work caused by car 
men and helpers stopping their work to lift hose extend- 
ing across roadway and track while tractors and other 
equipment pass underneath. 


At the end of the car is shown a built-up metal lever 
arrangement for placing friction draft gears in position 
at the draft-gear connections. 

Between the rails is shown a long section of tubing 
with a flat cross section on an eye, used ‘for placing in 
position the horizontal gear yoke used with a Farlow 
draft-key attachment. This was designed primarily as 
a safety measure to prevent injury to employees placing 
this member in position. The illustration also shows, 
on the ground between the rails, another tool or rest for 
the: setting of an air drill while drilling holes in the 
underframe for brake-lever badge plates. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Charge for Labor and Material 
Sustained for Wrong Repairs 


On September 13, 1927, the Great Northern made 
improper repairs to Chicago, St. Paul, Minneapolis & 
Omaha car 27614 and attached to the car a defect card 
reading : “One complete Farlow draft gear A end should 
be Miner friction draft gear and steel draft arms.” The 
owners corrected the improper repairs on November 
25, 1927, and the defect card was returned to the Great 
Northern with the advice that the card should have in- 
cluded two center sills, framed for wood draft timbers, 
instead of steel draft arms. A new defect card was 
furnished as requested and the car owner rendered a 
bill for the following repairs: One Universal cast-steel 
yoke (Y-54), one Miner friction draft gear (A-24-S), 
one coupler cross key, one follower plate, one pocket 
carrier, two center sills spliced, two Economy draft 
arms, and miscellaneous bolts and nuts. The Great 
Northern declined to honor the bill for labor and ma- 
terial on all of these repairs, contending that the charge 
for the Economy draft arms and cast-steel voke should 
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be confined to labor only. Its objection to the material 
charge for Economy draft arms and Universal cast- 
steel yokes was founded entirely upon its conception of 
the interchange rules in effect at the time of the re- 
pairs. It contended that there was no rule which pro- 
tected the car owner for both labor and material in con- 
nection with defective or missing metal draft arms. It 
was never determined, the Great Northern claimed, 
what caused the draft rigging to pull out of this car, 
but past experience prompted it to assume that the de- 
fect was due either to failure of the draft arms or 
the bolts securing them. In either case, the Great 
Northern contended, the car owner is responsible, in 
so far as material is concerned. Relative to the Uni- 
versal yoke, the Great Northern claimed that Rule 88 
gives the repairing line the option of substituting other 
material instead of holding the car and ordering stand- 
ard material from the owners. The repairing line, it 
stated, is obligated to the car owner for labor only. 
In its statement the C. St. P. M. & O. pointed out that 
the Economy cast-steel draft arms extended 25 in. back 
of the body bolster. The draft arms applied by the 
Great Northern did not extend back of the body bolster. 
The car owners contended that the defect card is au- 
thority for a charge for both labor and material. 

The following decision was rendered by the Arbitra- 
tion Committee November 5, 1931: “The defect card 
in question is full authority to bill for the material as 
well as labor. Decision No. 1451 is parallel. The con- 
tention of the Chicago, St. Paul, Minneapolis & Omaha 
is sustained.” —Case No. 1685, Great Northern vs. Chi- 
cago, St. Paul, Minneapolis & Omaha. 


Joint Evidence of 
Improper Repairs Sustained 


Seaboard Air Line cars 98257, 98274 and 98745 were 
damaged in an accident on the Clinchfield. These cars 
were repaired by the latter at Erwin, Tenn., on January 
10, 16 and 21, 1930, respectively, and “No bill” repair 
cards were included in the Clinchfield’s bill 6690. A 
joint inspection was made of these cars within 90 days 
of their first arrival on the home rails, subsequent to 
their being damaged, and several defects were found 
which indicated that the repairs to these cars had been 
poorly and incompletely made. Joint inspection cer- 
tificates and “No bill” repair cards were submitted to 
the repairing line and defect cards authorizing the com- 
pletion and correction of the repairs were requested. 
The Clinchfield refused to issue defect cards. After 
several unsuccessful attempts to secure defect cards, the 
Seaboard included charges for correctly repairing these 
cars in its bill M-43629 againsi the Clinchfield accord- 
ing to Rule 13. The repairing line declined to pay its 
bill. The Seaboard in its statement pointed out that 
the Clinchfield loaded these cars out of Erwin and 
finally delivered all three cars to the Southern at Spar- 
tanburg, S. C. The cars were delivered to the home 
lines at Columbia, S. C., by the Southern, moved to 
their destination and were returned to Savannah, Ga., 
where joint inspections were made. The Seaboard 
contended that the nature and location of the defects 
left no doubt that the Clinchfield was responsible for 
the condition of the car when inspected at Savannah, 
although the repairing line claimed that its records 
showed that complete and substantial repairs had been 
made. The Clinchfield in its statement pointed out 
that it maintained at Erwin a modern car-repair shop 
with competent personnel and supervision. It con- 
tended that the A.R.A. rules did not provide for secur- 
ing joint evidence to cover damage other than associ- 
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ated concealed defects on cars with visible unfair usage 
defects covered by the defect card as per section J, 
Rule 4. It claimed that joint evidence could be used 
only to establish the fact that wrong repairs existed as 
per Rules 12 and 13. It also argued that the damage, 
such as that shown on the joint inspection certificates, 
was cardable in interchange, to permit joint evidence to 
be used indiscriminately to establish the defective con- 
dition of a car would establish a precedent which would 
tend to nullify the effectiveness of Rule 4. The Clinch- 
field also stated that it could not understand how these 
cars could have passed interchange twice without the 
defects shown on the joint inspection certificates not 
being discovered. It contended that the bill rendered 
by the Seaboard on authority of its joint inspection 
certificates and the repairing lines billing repair cards 
is out of order, as Rule 13 does not provide for a bill 
except in the case of wrong repairs. 

The Arbitration Committee rendered the following 
decision: “Joint evidence obtained per Rule 12 is final 
and, therefore, takes precedence over statement of re- 
pairing line that repairs were properly made. Car owner 
is entitled to a defect card from the Clinchfield for 
the improper work it performed on the three cars, as 
indicated by the joint evidence. As to defective parts 
mentioned in the joint evidence statements which are 
not covered by the billing repair cards, if the evidence 
indicates same to have been caused under any of the 
provisions of Rule 32, defect card should have been 
obtained in interchange. Decision No. 1609 applies.” 
—Case No. 1686, Seaboard Air Line vs. Clinch field. 


Transporting Wheels 
On the D. & H. 


HE wheel car, shown in the two illustrations, is 
used by the car department of the Delaware & 
Hudson for the transportation of wheels from its wheel 
shop at Oneonta, N. Y., to the various repair points on 
the line. 

The wheel car is a rebuilt flat car with square wood 
members bolted along the sides as shown. Four wheel 
blocks of heavy timbers, which are finished in the wood 
mill, are made with circular notches the entire length. 
Fach of the arcs in the wheel blocks is cut to the same 
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Wheel car designed for maximum loading and safe 
transport of wheels 
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radius as the tread of the car wheel. Referring to the 


illustration of the empty car, the blocks on the left have 
notches cut for eight pairs of wheels, while the blocks 
on the right are cut for 10 pairs of wheels. 

A well is provided along the center sill of the car 
with angle braces at each end in which a notched beam 
is placed to support the paired wheels loaded length- 
This beam is notched for the wheel 


wise of the car. 


Loaded wheel car used by the Delaware & Hudson 


treads and flanged to prevent movement from buffing 
shocks. 

Four tiers of wheels can be loaded on the car, as 
shown in the illustration of the loaded car. The eight 
wheels in the top tier loaded across the car rest on the 
bottom tier of ten and are prevented from moving to 
either side by the bottom tier of eight wheels. The top 
tier of wheels loaded lengthwise of the car are loaded 
to clear the bottom tier along the center of the car. 

This arrangement of compact loading prevents any 
undesired movement of the wheels and insures delivery 
in the same condition as when they left the wheel shop. 
The journals are covered with a preparation to prevent 
rust and corrosion. 


Repairing Pedestal Guides On 
Passenger Cars 
HERE is no more unsightly condition on a pas- 


senger-car truck than a leaning or tilted journal 
box. A box that is worn in the pedestal guide until it 


Passenger-car journal boxes being milled in sets 
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leans is also dangerous to the extent that it causes un- 
even distribution of the weight of the car on the journal 
bearing and in many cases causes the journal bearing to 
lift up on one side permitting waste grabs to form and 
cause hot boxes. 

It is not necessary to scrap journal boxes that are 
worn slightly as they can be placed on a milling machine. 
The surface of the guides are leveled up and metal liners 
can be welded to each side of the box, thereby building 
up the surface of the box to its original dimensions. 
The metal liners can be of 7g in., or heavier sheet steel 
and can be spot welded in place. 

The illustration shows one complete truck set of 
journal boxes being machined at one time. This will 
insure the same amount of metal being removed from 
cach box and will permit the same sized liner being 
applied to each box on the truck. It will also speed 
up the application of the liners making it unnecessary to 
gage the liners used on each box in order to bring the 
pedestal guides to the original dimensions. 


Method of Loading 
Wrought Iron Pipe 


S a general rule the car inspectors find that ship- 
pers are willing and frequently anxious to place 
lading on open top cars in such a manner as to comply 
with the A.R.A. loading rules in order to prevent delays 
to the shipment as well as damage to the lading due to 


Loaded in this manner the pipe caused unequal strain 
on the side stakes 


the shifting of the load or accidents which improper 
loading are liable to cause. 

In many cases shippers do not have a copy of the 
loading rules and instead of asking advice from the 
railroad they offer the loads for movement in much the 
same manner as is shown in the accompanying illus- 
trations. In this case eleven 30-in. sections of wrought- 
iron pipe are loaded in such a manner as to cause a 
strain on the top of the side stakes on one side of the 
car. This would probably cause them to break while 
the load was being handled in a train and not only cause 
a delay to the train but be the cause of an accident. 

The load was adjusted by placing the one section of 
pipe which was leaning against the side stake, in the 
same position as the top section of pipe on the left hand 
side of the car. After it was secured with binder wire 
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The pipe on the right was moved over to the left to 
balance the load 


the load was checked at its destination and found to be 
in good order. 

_ Shippers have loaded a number of similar shipments 
in the manner suggested and have been well satisfied 
with the condition of the pipe after it arrived at 
destination. 


Device for Measuring 
High Cars and Loads 


T:E car inspectors, especially at one-man points or 
at places where there is but one man employed on 
a shift, often find it difficult to get the actual, or even an 
accurate, measurement of an open load on a flat or gon- 
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Gage for measuring the height of a car 
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dola car, or a high box car unless they can secure the 
assistance of someone to hold the end of the tape. 

A car inspector on an eastern railroad found himself 
handicapped in performing this job and designed the 
device as shown in the illustration. It consists of a 
piece of yellow pine 34 in. by 2 in. by 11 ft. which is 
marked off in feet and inches. One end is provided 
with a metal stop used for measuring the width of the . 
car or load, the dimensions being taken from the cali- 
brations on the straight edge. At each foot mark a 
small brass hook is inserted so that the metal ring on the 
end of the tape can be attached even with the top of the 
rail. This will enable the inspector to measure the 
height of any part of the car or load. 

The straight edge must be made from straight-grained 
and dried lumber as it frequently must be used during 
rainy weather, and even then will sometimes warp 
unless reinforced with a metal (preferably aluminum) 
stiffener on the narrowest edge. 


Questions and Answers 
For Air-Brake Foremen 


Following is the ninth of a group of questions and 
answers selected from the instruction pamphlet recent- 
ly revised by an eastern road: 


Q.—What may cause compound compressors to stop when 
40- or 50-lb. main-reservoir pressure is obtained? A.—Defec- 
tive governors. 

Q.—What may cause an air compressor to stop when a main- 
reservoir pressure of 50- to 70-Ib. is obtained? A.—Defective 
high-pressure air piston or discharge valve stuck open. 

Q.—May the defects mentioned in the two preceding ques- 
tions prevent a steam compressor from starting when the com- 
pressor throttle is open? A.—Yes. 

Q.—If a compressor does not compress air while running, 
what defects are indicated? A.—Defective inlet valves, re- 
stricted or obstructed inlet ports or strainers, defective air pis- 
ton miig or leaking air cylinder, excessive air leakage or open 
cocks. 

Q.—What may cause steam blows in compressors? A.— 
Broken or worn high- or low-pressure steam-piston packing 
rings, broken or worn main-valve piston rings, leaks in the 
top steam-cylinder gasket or worn main slide valve or seat. 

Q. What may cause a compressor to overheat? A.—Leaky 
air piston rings (particularly high-pressure air piston rings in 
compound compressors), badly worn air cylinders, discharge 
valves that leak or have insufficient lift or restricted air pas- 
sages, inlet valves that leak or have insufficient lift or restricted 
air inlet passages, leakage at the stuffing box or any other point 
in the air cylinder, excessive speed for long periods or lack of 
lubrication. 

Q.—Why are leaks in the compressor steam-supply line ob- 
jectionable? A.—They will cause loss of oil and in turn cause 
the compressor to groan. 

Q.—What would be the effect of leaks in the air-cylinder oil- 
cup piping or an obstruction in or between the oil cup and air 
cylinder? A.—They will prevent lubrication and cause groan- 
ing. 

Ogiin how to determine an obstruction between the oil 
cup and air cylinder? A.—Remove the filling cap and observe 
whether or not air is forced out of the cup while the compres- 
sor is working. To detect leakage in the oil-cup piping, coat 
the oil pipe with soap suds. 

Q.—Explain how to determine whether or not the discharge 
valves are leaking? A.—Close the compressor throttle when 
40- to 70-lb. main-reservoir pressure is obtained, remove the 
high-pressure air-cylinder oil cup and the plug in the bottom 
head of the high-pressure air cylinder. If air is discharged at 
cither opening a defective valve is indicated. 

Q.—Explain how to determine whether the intermediate 
valves are leaking? A —With 40- or 50-lb. main-reservoir 
pressure, close the compressor throttle, remove the low-pressure 
air-cylinder oil cup and the plug in the bottom of the low-pres- 
sure cylinder. In either case, air leaks at the top or bottom 
openings will indicate corresponding defective air valves. 

Q.—Explain how to test the inlet valves for leaks? A.— 
Run the compressor at a speed of about 100 strokes per min- 
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ute, noting if air passes back through the valve when the pis- 
ton moves toward the valves being tested. 

Q.—What are the „requirements with respect to steam-com- 
pressor governors? A.—They should permit the compressor or 
compressors to start with a reduction or increase in main- 
reservoir pressure not to exceed 3 lb. 

Q.—When should air discharge at the air-vent port? A— 
When standard main-reservoir pressure is obtained. 

Q.—What should be observed with respect to the steam-vent 
, port? A.—That it is open and leakage therefrom is not ex- 
cessive. 

Q.—What should be noted with respect to electric-compressor 
governors, or the compressor switch? A.—That the fingers 
are making proper contact, the compressor-finger adjusting 
screws are properly set, and that the air compressors start with- 
in 2 lb. above or below the standard settings for electric lo- 
comotives. 

Q.—Where two or more electric compressors are used in 
conjunction, what is required? A.—That they start and stop 
simultaneously. 

Q.—What should be noted with respect to master governors? 
A.—That the snap switch controlling the battery current for 
the magnet of the compressor switch is closed and that the 
master governor fingers make proper contact. 

Q.—What should be noted with respect to the quick-appli- 
cation and release valve, when used? A.—That it opens at 
approximately 80 Ib. and closes at approximately 60 lb. main- 
reservoir pressure. 

Q.—What are the probable causes for improper functioning of 
steam-compressor governors? A.—Regulating spring out of 
adjustment, diaphragm valve too long, governor not correctly 
piped, governor pipe or strainer obstructed, cut-out cock closed, 
steam portion damaged, defective governor piston ring, steam 
or air vent port obstructed, defective diaphragms, obstructed 
passage beneath the diaphragm valve or steam valve held off 
the seat by scale. 

Q.—What will be the effect of the steam-vent port ob- 
structed and the top steam-valve seat leaking? A.—Boiler pres- 
sure will be present under the governor piston and will hold 
it in its upper position, and the steam valve open. Under these 
conditions main-reservoir pressure will rise above standard. 

Q.—If the steam-compressor governor fails to function when 
the main-reservoir pressure is more than 3 lb. above or below 
the standard setting, what difficulty may exist? A.—Diaphragm 
valve too short or leaking, dirt on the seat, air vent port ob- 
structed, excessive governor-piston friction, steam portion 
damaged, cylinder out of round or tapered. 

Q.—What is indicated by leakage from the steam-governor 
vent port when the compressor is running? A.—The top steam 
valve seat is leaking. 

Q.—What is indicated by leakage from the steam-governor 
vent port with the compressor stopped? A.—A loose fit of the 
governor piston stem in the bushing. 

Q.—What may cause failure of an electric compressor or 
compressors to start when the main- eh as ressure is with- 
in 2 Ib. of standard cutting-in pressure? nsufficient range 
of pressure between the cutting-in and peti -out point, im- 
proper adjustment of the governor or master-governor cutting- 
in regulating spring, leaking cutting-out valve caused by defec- 
tive seat or foreign matter between the valve and seat, defective 
double piston rings, high friction of the piston and slide valve, 
improper adjustment of the governor contact fingers or related 
adjusting screws, open master-governor snap switch or canopy 
switch, open governor circuit, blown fuse or open circuit in 
the compressor-switch magnet. 

Q.—What is the proper range between the cutting-in and cut- 
ting-out pressure? A.—15 1b. 

Q.—What may cause an electric compressor or compressors 
to fail to stop when the main-reservoir pressure is within 2 Ib. 
of the standard cutting-out pressure? A.—Insufficient range 
of pressure between the cutting-out and cutting-in point, im- 
proper adjustment of the governor or master-governor cutting- 
out regulating spring, leaking cutting-in valve, defective double 
piston rings, high friction of the piston and slide valve or a 
grounded or short-circuited compressor governor or compressor 
switch, grounded compressor-switch magnet or grounded or 
short-circuited master governor. 

Q.—What will be the effect of a defective seat or foreign 
matter between the valve and seat of the cutting-in valve? A. 
—Electric compressor or compressors may stop when the main- 
reservoir pressure is within 2 lb, of standard cutting-out pres- 
sure. 

Q.—Within what pressure of the standard feed-valve setting 
should brake-pipe pressure be maintained? A.—21⁄ Ib. 

Q.—How is the sensitiveness of feed valves determined? A. 
—By applying a test device to the brake-pipe air-hose coupling 
with the angle cock open, brake valve in running position and 
the pet cock of the test device in open position. 
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Test Rack for 
Angle and Cut-Out Cocks 


FTER angle cocks and cut-out cocks have been 
repaired in the air-brake shop they should be 
tested to ascertain whether or not any leakage exists. 
An excellent test rack is shown in the illustration. 
After the angle or cut-out cocks have been repaired by 
having the seats ground-in, four are attached to the 1% 
in. nipples on the rack and air pressure applied. The 
rack, with the four angle cocks is then turned down- 
ward and the entire bodies of the cocks are immersed in 
water. Should any leakage develop they are removed, 
re-ground and the test repeated. 
The rack consists of a group of 1%-in. pipe nipples 
and pipe tees, the number depending upon the number 
of angle or cut-out cocks which are to be tested at one 
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After the valves are mounted they are immersed by turning 
the entire group down into the tank 


time. On one end is a pipe plug to which is welded a 
wrought-iron handle about 12 in. in length which is 
used to turn the rack downward into the water. The 
opposite end of the rack is equipped with a 34-in. globe 
valve or cut-out cock, to which is attached a flexible 
hose for supplying air pressure. 

The tank can be of any depth desired and the length 
dependent upon the length of the rack. A drain con- 
nected with the sewer should be provided in order that 
the water can be changed each day and a fresh supply 
added to prevent foreign substances entering the angle 
or cut-out cocks as they are being tested. 
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In the 


Back Shop and Enginehouse 


The Technique of Bending 
Wrought-Iron Pipe 


OST of’ the difficulties encountered in bending 
pipe come through a lack of appreciation of 
what happens to the pipe during the operation. Pipe 
bending is pipe stretching. Recognition of this fact and 
the use of a technique that takes it into account is the 


Top and Bottom — 
Four steps in the 
hot bending of a sec- 
tion of locomotive 
piping 
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first step in successful bending. The fact that pipe 
bending is “pipe stretching” is well demonstrated graph- 
ically by an example. 

Take a deck of cards and bent it into a semi-circle. 
From the inside to the outside of the bend the end edges 
of each card step back from the edges of the preceding 
card. If the deck is gripped tightly at the ends to pre- 
vent slipping and then bent, no step back of the edges is 
permitted. The cards on the inside, restrained from 


Left — These bends 

are typical of many 

that are made in rail- 
road shops 
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pushing down, must buckle to take up their length in 
the shorter inside radius. The outer card remains un- 
changed. This is illustrated in Fig. 1 (A and B). If 
an elastic deck were gripped tightly at the ends to pre- 
vent slipping (as in the second trial bend) and then bent, 
the cards on the outer portion of the deck would stretch 
and thin out. The cards on the inner portion, instead 
of buckling, would compress and thicken. There would 
be one card somewhere near the middle of the deck that 
would remain unchanged. All cards outside of it would 
be stretched, all cards inside would be compressed. The 
unchanged card would be at the neutral axis. 

If all the cards in the deck were eliminated excepting 


() 


Fig. 1—(a) This illustrates what would happen were all sec- 

tions of a pipe free to move—(b) When the ends are gripped 

tightly the inside wall must buckle when bent unless the 
outside wall stretches 


(b) 


the inner and outer ones, these two might be considered 
as representing the inner and outer walls of a pipe. 
Since the metal in the pipe is a unit mass, it is obvious 
‘that slip cannot occur along layers or fibers. When the 
pipe is bent, the necessary change in length of the pipe 
must be accomplished by the stretching of the outer wall 
and (to a limited extent) by the compression of the 
inner wall. This stretching and compression will be ac- 
companied by thinning and thickening of the walls. 

Thinning the pipe wall will, of course, weaken it; 


stretching and thinning on the outer curvature and by 
the pipe flattening slightly. The extent to which this 
stretching can be carried determines the closeness of 
the bend which can be made. 


Factors Involved in Bending 


Stretch—The amount of stretch involved in bending 
is affected by two factors. First—for a given size of 
pipe, the stretch increases as the diameter of the bend i: 
decreased. The second factor which affects the stret 
involved in bending is the diameter of the pipe. Fo 
bend of given diameter, the stretch increases as the pi 
size is increased. i 

Stretch Distribution—The problem of pipe bend-1;, 
would be much simplified if the stretch distributed its 
uniformly around the bent portion. The stretch, ho - 
ever, tends to concentrate at the central portion of n? 
bend. This tendency is aggravated by improper be. < 
practice. Successful bending demands that no pon ` 
of the pipe shall be stretched beyond the safe maxim ch 
the aim of all good bending practice is to distribute v- 
stretch so that the elongation in each individual sect 
of the bend approximates, as nearly as possib, -d 
average elongation throughout the entire bend. y 


Essentials of Good Bending Practice 


Good bending practice by either hand or machine 
must conform to two requirements : 

1. The stretch must be applied successively to small 

local sections of the bend. 

2. The stretched or bent zone must then be advanced 
out of the bending force. No zone should, after 
bending, be subjected to any further stretching or 
bending force. 

Properly designed machines automatically meet these 
requirements. Generally, the pipe is clamped at the 
leading end and is pulled, or pushed, around a bending 
sheave. The straight trailing end of the pipe feeds 
forward, to be progressively subjected to the bending 


Fig. 2—(a) The wrong method of bending pipe; (b) the right method of bending pipe 


thickening strengthens it. Ideal bending, therefore, 
would leave the outer circumference unchanged and 
shorten or compress the pipe on the inner radius, thick- 
ening the inner wall. 

In commercial cold bending, however, there is very 
little upsetting or thickening of the metal on the inner 
curvature. Practically all of the change in length caused 
by the bending must be taken care of by the metal 
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action. Some means, such as a follower block, is used 
to provide a bearing for the unbent portion of the pipe 
and to establish the necessary pressure at the point of 
the bend. 

Hand Bending—Hand bending varies between such 
wide limits that it is difficult to lay down a specific set 
of rules. One frequent source of unnecessary bend 
failures is that of the workman starting the bend at 
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the near end, instead of the far end, and working toward 

the far end. This practice is illustrated in Fig. 2 (a). 

Note that, after a short section is bent, it is not ad- 

vanced out of the bending zone; instead it is subjected 

to further strain and bending, because it forms part of 

the lever arm on which the workman exerts the bending 

pressure. This results in stretching the first bent zones 

more and more, as each successive bend is made and 

asually results in failure—either while the work is 
“ogressing or while the pipe is in service. 

- In the right method, the bend is started at the far 
nd of the pipe and the pipe is fed away from the 
erator. This method is shown in Fig. 2 (b). It 

wll be seen, by referring to this illustration, that after 
ch zone is bent, it is advanced out of the bending 

z.ne. It is not subjected to any further strain or bend- 

‘gm: because it does not form part of the lever arm; 

apart of the pipe being used for leverage is per- 
‘tiv straight at all times. As a consequence, if the 
ial stretch in each zone is kept to a safe limit, the 

~ ‘d will not fail. 
Where sand filling is used in making bends, the ratio 
.orcumference to pipe diameter given in Table I 
ust be increased. Sand filling preserves the original 

‘sre diameter, preventing any flattening of the outer 


The piping of a locomotive involves some intricate 
bending work 


wall. This results in a considerable increase in the 
stretch necessary to permit the bend to be made, neces- 
sitating the use of a larger bend diameter. 

In both hand and machine bending, it is important 
that the force which does the bending should be ap- 
plied as a steady pressure and not as a sharp blow, or 
impact. In the thickening and thinning of the pipe 
wall which accompanies bending, there is an actual flow 
of metal—promoted by uniformly applied bending pres- 
sures. This uniform flow of metal is not possible with 
the application of any irregular force or sudden bend- 
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ing pressure since it tends to cause excessive localized 
thinning of the pipe wall and eventual rupture. The 
use of a steadily applied bending force retains more of 
the original strength of the pipe by permitting the auto- 
matic tendency of the metal to thin uniformly. This 
results in a maximum wall thickness and consequently 
greater strength at the bend. 

In bending any pipe to a short diameter, the thick- 
ness of the outside walls is materially diminished; and 
it is the minimum thickness of a pipe wall that deter- 
mines that pipe’s resistance to corrosion, its ability to 
carry pressure and the length of its life. In cases 
where the stretch in portions of the bend runs up to 50 
per cent, the wall thickness may be only one-half of 
what is was originally. Thus, the life expectation of the 
pipe would be one-half or less of what the life ex- 
pectation of an unthinned pipe would be. 

Because of the thinning action (which is present in 
all metallic pipes) the use of extra heavy pipe is recom- 
mended to compensate for the thinning in short bends. 
Sometimes changes in initial design can be made which 
will permit the use of a greater bend diameter and con- 
sequently less thinning. Sometimes this decrease is 
sufficient so that standard, rather than extra heavy pipe, 
can be used with considerable saving. In any case, the 
larger the bend diameter (and consequently the less the 
thinning) the greater the potential life of the pipe. 

In railroad service it is frequently necessary to bend 
pipe to a very short diameter to meet limited space re- 
strictions. It is important to make these sharp bends 
without increasing frictional flow resistance in the pipe 
by the introduction of internal obstructions from buck- 
ling or excessive flattening at the bend. 

Some idea of the minimum diameters to which the 
sizes of pipe most frequently used in railroad service 
can be bent is given in Table I. This tabulation is for 
extra heavy pipe sizes since this is the weight of pipe 
most commonly used in railroad work. The same fig- 


Table I—Minimum Cold Bending Diameters— 
Extra Heavy Wrought Iron Pipe 


Ratio-Dia. 
Pipe C. to C. of bend 
size Pipe O.D. Dia. of bend to pipe O.D. 
¥% in. 0.840 in. 2.8 in. 3.33 
34 in. 1.050 in 3.5 in. 3.33 
1 in. 1.315 in. 4.3 in. 3.28 
1% in. 1.660 in. 5.5 in. 3.31 
1% in 1.900 in. 6.2 in. 3.26 


ures apply for standard weight pipe excepting for pipe 
sizes of 11⁄4-in. or larger. The relatively thinner walls 
(in relation to the diameter of the pipe) of both stand- 
ard and extra heavy pipe show a greater tendency to 
collapse in pipe sizes of 1%4-in. and over so that a 
slightly greater ratio of bending diameters must be fol- 
lowed in these areas. The increase in diameters is 
somewhat greater for the standard weight than for the 
extra heavy pipe for these larger sizes. 


Hot Bending 


A large railroad shop reports the successful hot bend- 
ing of 214-in. extra heavy wrought iron pipe through 
80 deg. to a 6-in. bending diameter. This is a ratio of 
bending diameter to pipe outside diameter to 2.08 to 1 
and is a sharper bend than is ordinarily recommended, 
but it illustrates the bending possibilities. 

A study of hot bending of wrought iron pipe in- 
dicates that the safe minimum hot bending ratio is one- 
third less than for cold bending, or 2.2 times the out- 
side pipe diameter for 4-in. pipe and smaller sizes. 

To obtain the best results with hot bending the fol- 
lowing conditions should be observed : 


1.—Heat to uniform temperature. Even slight variations 
in temperature not visible to the eye would be sufficient to 
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localize the bend in hot spots and cause premature tearing of 
the pipe because of uneven distribution of the elongation, 

2.—Be certain to heat sufficient length of the pipe amply to 
cover the bend section. Neglect of this will result in concen- 
tration of the bend on a small portion of the circumference. 

3.—Proper bending temperatures are extremely imnortant. 
The greatest ductility is displayed at 1,300 deg. to 1,350 deg. 
F. It is better and much safer to underheat rather than run 
the risk of overheating in an effort to obtain the maximum 
ductility. Higher temperatures introduce a critical range in 
PER hot bending should never be attempted. 

4—Bending machines of the bulldozer type are very un- 

suitable because of the restriction of the free flow of the metal 
caused by the tight gripping of the pipe. The best machine is 
one which bends a portion of the pipe and then completes 
pae bend without throwing any strain on that portion already 
ent. 

5.—Heating eliminates the automatic tendency of the 
stretch to equalize such as occurs in cold bending. Conse- 
quently it is most important to bend the pipe progressively. 


Babbitting Crossheads 
And Crosshead Shoes 


HOWN in the drawing are the details and assembly 

of a jig for babbitting crossheads and crosshead 

shoes. The base, mandrel supports and jig for shoes 

are of cast iron, while the remaining parts are made 
from wrought iron and machine steel. 

This jig is designed for 18-in., 16-in., and 14-in. cross- 

heads. Dimensions R and C vary according to the size 


of the crosshead, as shown on the drawing. Dimension 
A on the mandrel spacing blocks is made to suit the 


width between the guide bars. 
head an allowance of % in. must be added to the 
dimension for B and C for machining the babbitt. For 
example, for an 18-in. crosshead B should be poured to 
2% in. and C to 1 in. 

With this jig it is possible to babbitt shoes alone or 
assembled on the crosshead. When assembled, the 
crosshead is fitted to the mandrel support and tightened | 
by means of a through bolt and screw which is provided 
with four handles for turning. The mandrel bolt is 
provided with two rectangular holes for a %-in. by 2-in. 
by 8-in. gib. The crosshead mandrel is tapered on the 
crosshead end % in. in 12 in., with the large diameter 
A made to suit the crosshead. The base of the jig is 
provided with a 5@-in. by 2-in. groove along the center 
in which 4-in. by 2-in. tongues along the bottom of the 
mandrel supports are fitted. This keeps the supports in 
perfect alinement on the base. 

When babbitting shoes only, the shoe is clamped to t. 
jig by means of two %-in. L-head bolts for whiai 
clamping nuts with two handles for turning are prc 
vided. 

The babbitting mandrel is made in two wedge-shaped 
pieces, tongued and grooved together. Two %-in. dowel 
pins are located as shown. After the babbitt has cooled, 
the lever for releasing the mandrel from the babbitt is 
placed over the dowels. A slight turn of the lever to the 
right releases the mandrel from the guide bars and face 
of the shoe. Two lifting “rings”, 4% in. by 7% in., are 
provided to lift the assembled babbitting mandrel to 
position in the shoe. Strips for babbitting shoes on the 
top edges are also provided. 


When babbitting a cross- 
| 
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Two Machine Tools o 
Welded Construction 


LARGE multiple punch of all-welded steel-plate 
construction has been placed in operation in the 
shops of the Baldwin Locomotive Works, Eddystone, 
Pa., where it is being used for punching rivet holes in 


Plate-bending roll unit of welded construction 


aluminum sheets for locomotive caps which are being 
made for the Pennsylvania. This punch was built jointly 
by the Baldwin-Southwark Corporation, Eddystone, and 
Lukenweld, Inc., Coatesville, Pa. It can punch 40 holes 
at one stroke. Aside from a few small gray iron cast- 
ings, it is entirely of rolled steel construction. The side 
frames are of 5-in. steel plate, burned to shape and 
welded. The bearing bosses were cut from heavy 
rounds and welded to the 5-in. side frames. They were 
then bored. The cross-bar which is designed to stiffen 
the back of the machine is a steel pipe with welded-on 
flanges and bolted to the side frames. Flat plate wings 


Multiple punch of all-welded steel-plate construction 
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were welded on this pipe to form the motor base. This 
construction effected a marked saving in weight and in 
pattern cost. The weight, with punching attachments, 
is about 78,000 Ib. : 

A unit of plate-bending rolls of welded construction 
and of unusually large capacity has also been installed 
in the plant of the Lukens Steel Company, Coatesville. 
It can bend cold plates up to 4 ft. wide and 3 in. thick 
and hot up to 4 ft. wide and 6 in. thick. The top roll 
has a diameter of 18 in. and the bottom roll 20 in. 
Plates travel through the rolls at a speed of 8 ft. per 
min. 

This machine is also the joint product of the Bald- 
win-Southwark Corporation and Lukenweld, Inc., ex- 
cepting for the rolls, which are steel forgings. The 
unit is of welded plate construction throughout, includ- 
ing the gears. The housings are of steel-plate welded 
construction, while the side rails are standard H- col- 
umns. The cross bracing for the gear case is com- 
prised of two U-shaped plate channels welded across 
the bottom in the form of the letter X. The gears run 
in an oil bath. The oil is force-fed to the bearings and 
the gear tooth meshings, flowing back into a reservoir. 
The screwdown also runs in an oil bath. Two motors 
drive the machine, one the rolls and the other the screw- 
down. The complete unit weighs about 85,000 Ib. 


Oil and Chip Pan 
For Lathes 


ANY railroad machine shops have lathes which 
are not provided with pans to catch oil and 


chips. Unless some means is provided for collecting 

the oil and chips as they fall from the work, the sur- 
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Pan used to catch oil and chips under lathes 


rounding floor area and underneath the machine is 
constantly in a littered condition and unsafe for work- 
men. 

The pan shown in the drawing is carried on four 
wheels so that it can be easily moved out from under the 
machine. The pan can be made to any length desired. 
This style of pan is built by one railroad in two lengths ; 
3 ft. and 4 ft. The pan is made of %-in. sheet welded 
together. A ¥4-in. beading is spot welded around the 
top of the pan. 
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Repairing Consolidated 
Safety Valves 


HE tools shown in the drawing are used for re- 
pairing the feather-valve seats and bases of 31⁄2- 
in. Consolidated safety valves. Two cutting tools are 
provided. The 16-flute cutter, 31⁄4 in. in diameter, is 
used to resurface the feather-valve surface in the base. 
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Tool for repairing 3%4-in. Consolidated safety valves 


It is made to the dimensions as shown and is turned 
with a wrench. 

Referring to the half-section drawing, the 10-flute 
cutter is used to renew the feather valve seat. The 
bottom of the tool case is tapped 544 in. with 16 threads 
per inch. The cutter is provided with a nose of soft 
steel, 314 in. in diameter, which serves to center the 
cutter on the seat. The tool case is screwed to the base 
on the adjusting-ring threads and feeds the cutter into 
the work as it is turned with a wrench. 


Dearborn Improves 
Concentration Hydrometer 


HE Dearborn Chemical Company, Chicago, is now 

introducing a concentration hydrometer for deter- 
mining the total dissolved solids in boiler water, which 
has several distinctive points of difference and improve- 
ment over the instrument described on page 164 of the 
April Railway Mechanical Engineer. 

This new instrument consists of but one float and 
one tube, all scales being enclosed in the float, a fea- 
ture covered by patent application. The hydrometer 
is quick acting because a mercury thermometer is used, 
the space between the tube and the float permitting the 
latter to rise more rapidly. The float is provided with 
substantial projecting knobs to prevent friction of the 
float against the tube. 
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This novel method of construction has a number of 
advantages, including compactness, absence of special 
care required in operation and ability to stand rough 
handling because of the single tube design. Any danger 
of float stem breakage is said to be eliminated. The 
operation is designed to be simple so that readings can 
be taken in the cab of a moving locomotive. 

The instrument may be easily taken apart for clean- 
ing, and the rubber bulb need never be removed, the 
float being withdrawn from the jar or tube by removing 
the lower rubber fitting. The outer rim of this fitting 
is hexagonal in shape, which prevents the instrument 
from rolling when at rest. The float can be removed 
from the assembled instrument and operated in a sepa- 
rate container if desired. 


Adjustable Stand for 
Air Compressors 


wi cross-compound air pumps are being re- 
paired it is desirable to shift their position at 


times to facilitate the repairs. The illustration shows 
an adjustable bench which has been devised for this 
purpose. This bench stands 36 in. from the floor. 


The base is made of cast iron and is in two sections. 
The upper section has a wrought-iron bar inserted which 


The table of this compressor repair stand may be revolved 
or tilted in any direction 


projects into the base, insuring rigidity and safety. A 
slot is provided through the upper section of the stand 
through which a half circle is inserted and connected on 
both ends to the table plate. This is made from bar iron 
34 in. by 3% in. Twelve 5@-in. holes are drilled through 
it and a steel pin extending through the stand permits 
the table to be adjusted to the desired position. 

The table plate is made from '%-in. plate so con- 
structed as to permit the air compressor to have a level 
bearing on it. A casting, riveted directly in the center 
of the table plate is hinged to the stand with a 134-in. 
steel pin. 


(Turn to next left-hand page) 
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REDWCES IUBE TROUBLES 


Water difficulties are becoming progressively severe for many roads. 

« Even after treatment to prevent scale formation, boiler tube pitting 
is prevalent. « Many large roads are combating tube troubles by using 
Toncan Iron. « Toncan Irdn tubes have the natural corrosion resistance 
of iron fortified by the addition of copper and molybdenum. « Toncan 
Iron tubes not only will resist corrosion and pitting but they can be cold- 
worked without danger of subsequent fire-cracking. « Toncan Iron 
tubes are a contribution. of modern metallurgy to the reduction of loco- 


motive maintenance. 


Toncan Iron Boiler Tubes, Pipe, Plates, Agathon Staybolt Iron + Climax Steel 


A 


LI 
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Culverts, Rivets, Staybolts, Tender Plates 
and Firebox Sheets » Sheets and Strip 
for special railroad purposes » Agathon 
Alloy Steels for Locomotive Parts 
Agathon Engine Bolt Steel * Nitralloy « 
Agathon Iron for pins and bushings 


Staybolts +» Upson Bolts and Nuts è 
Track Material, Maney Guard Rail 
Assemblies + Enduro Stainless Steel for 
dining car equipment, for refrigeration 
cars and for firebox sheets * Agathon 
Nickel Forging Steel (20-27 Carbon) 


<TONCAN:> 


70? COPPER 


Molyb-den.um 
IRON 


The Birdsboro Steel Foundry & Machine Company of Birdsboro, Penna., has manufactured andis prepared to supply under 
license, Toncan Copper Molybdenum Iron castings for locomotives. 
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Working on Six-Wheel 
Tender Trucks 


UE to the greater number of working parts on 
a six-wheel type of tender truck the work on 
such a truck presents a somewhat more difficult prob- 
lem than on the older trucks. One shop foreman has 
simplified his problem by turning the trucks upside 
down when they are placed on the truck repair tracks 


Turning them upside down simplifies the repair job 


which permits free access to most of the parts and fa- 
cilitates the removal of wheels and journal boxes by the 
use of an overhead crane. 

In this shop the machine foreman maintains a com- 
plete set of reconditioned brake rigging parts in which 
the hangers have been bushed and the pins and cotters 
renewed so that application may be made to the truck 
as soon as the worn parts have been stripped. 


Hennessy Lubricator 
For Trailer Journals 


HE Hennessy Lubricator Company, 75 West street, 
New York, has developed and placed on the mar- 
ket an improved mechanical lubricator for locomotive 
trailing-truck journals having outside bearings. This 
new development, which has covered a period of nearly 
two years, follows the original design described in the 
October, 1930, issue of the Railway Mechanical Engi- 
neer, page 591. The outside-bearing trailing-truck 
journal lubricator requires no waste. Loss of oil is 
negligible, if the cellar is not filled above the point in- 
dicated “Oil Level” on the drawing. The elimination 
of the waste and the improvement in the oil reservoir, 
which has been designed to prevent loss of oil, are im- 
provements over previous designs, 
Referring to the section drawing, the felt pad C is 
used as the medium for distributing the oil over the 
journal. The oil is pumped to the felt pad by the pump 


Section drawing of the 
Hennessy outside-bear- 


ing trailing-truck jour- A 
nal lubricator 
O11 LeveR—. 
Weld Splash 
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D which is placed along the bottom of the cellar. The 
pumping action is obtained from the lateral movement 
of the wheel and axles. The lever A, which is set 
against the end of the axle, operates the pump plunger 
and spring B which forces the oil up to the delivery 
cup E. 

The felt pad, which is contained in the pan G, is 
soaked in warm oil for not less than one hour previous 
to application. This is done by placing the lubricator 
with the pan and felt pad attached in an oil vat. The 
felt pad can be easily removed from the pan if desired, 
by spreading the center pieces of the pan sufficiently 
apart to clear the delivery cup. The sheet metal pieces 
X are made to extend the full length of the journal and 
down into the cellar as shown. 


Driving-Wheel 
Truck 


HE driving-wheel truck shown in the two drawings 
is standard on an eastern road. It is designed for 
operation over a 24-in. gage shop track. With the ex- 
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Shop truck for transporting driving wheels 


ception of the four cast-iron wheels, all of the parts are 

made and assembled in the shop. The truck body is 

4 ft. 9% in. long. Six-inch Z-bars, 20% in. long, are 
(Continued on next left-hand page) 
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Weld Splash Plate 
across Cellar 
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SS ae Wim you put 
a , new, modern locomotives in service a few years ago you ‘saved money. ; 
; “a If you now return to service the old, obsolete locomotives that they out 
Fe a displaced you will lose money. Present operating ‘costs are bused on. 
the use of your best power. « Have you enough of the 1 new locomofives 


to handle increasing traffic at the same low cost? 
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secured to both ends of the truck. The driving wheels 
are carried on the lower horizontal legs of the Z-bars 
which are placed close to the floor, so that the wheels 
can be rolled off or onto the truck without the assistance 
The axles are made of OH steel. 
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of a crane. 


(5 Pipe Tap Fo a N 

\" Grease Cup i | 
fe Fi 
it iat wm tik Ss 
AREN meee be 42> 
ew Ys jee | 4 Bushings Req, 
DE í ri)? Mach. Stee! 

et E 

E ees N i io =j 9 
i ! T kag- 

J Ý 16 Rollers hag Par Whesi 

Cold Rolled Steel 
Te) 
E aaa ed 4. Wheels Req, Cast Iron 

pare — of Weight 52 Lb. 

Mt 
Cotter Pin Holes = 
$ 1 Øl 
F hy Ga 

t aa 
qu t-a- = 448 “ail? azie 


4 Washers Req 
Mach. Steel 


2Axles Req O.H Steel 
Wheel and axle details for the driving-wheel truck 


body chassis is braced with %-in. by 41%4-in. wrought 
iron bars. Two 4%4-in. by 3%4-in. T-bars, 4 ft. 4 in. 
long, are bolted to the top of the chassis, with 34-in. 
machine bolts. 


Eleetrie-Are 
Cutting Wheel 


UNIQUE method for cutting various metal sec- 

tions has been devised by the Electric Arc Cutting 

& Welding Company, Newark, N. J. A belt-driven 

wheel forms one electrode and the metal to be cut, the 

‘other. Several hundred amperes at a low voltage pass 


The wheel in operation before the arc is struck 
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between the cutting wheel and the work, the wheel re- 
volving and constantly presenting a new and cool sur- 
face. 

Either alternating or direct current may be used, but 
a.c. is recommended as it is usually easier to get the 
required large current and low voltage from such a 
source. For mild steel and most other work, the cutting 
wheel consists of a ten-gage mild steel circle operating 
at a speed of 1,800 r.p.m. or more. The wheel does not 
wear out but gradually becomes larger and occasionally 
has to be shaved off to its original dimension. Special 
glass in a bracket-mounted frame protects the operator 
from the glare of the arc and from flying sparks. 

For cutting certain types of alloys, carbon, carborun- 
dum, alundum and other special cutting wheels are pro- 
vided. 


Standard Accident 
Ledger Board 


TE accident ledger board shown in the drawing is 
the standard method of bulletining and recording 
accidents in the shops of a large eastern railroad. It is 
made of seasoned poplar 8 ft. 514 in. long and with a 
height to suit each point where the board is installed. 
The board is painted dull black with the lines and 
lettering in white. 

Spaces are provided for the name of the shop, for 


LOST TIME OF INJURED IN cmane oF montu 
@ OF DEPARTMENT. | me 


TARA 


Number of 3"spaces to be made as 
required for each poin: 
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Ledger board which shows the lost-time accidents up to date 
and compares with past performance 


the month showing the last report of lost time of in- 
jured, name of each department and the number of men 
employed in each department. Each department has 
two lines on which are recorded the daily injuries for 
the present year and for the same day the year previous. 
These figures are totaled for the month and year. 

A lost-time injury is one which prevents the injured 
person from working the next day or thereafter. 


(Turn to next left-hand page) 


WHERE Honor Is Dvuet.—Quite appropriate was the recent 
action of Mrs. J. F. Dreidger, of Craik, Sask.. When she be- 
came the mother of a son while traveling on a Canadian Na- 
tional train from her home in Regina, Sask., she named the 
youngster “Cameron Norman Robert,” to match the initials 
of the railway. 
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THE FRANKLIN 
SLEEVE JOINT 
Close coupling reduces 


overhang and wear and 
overcomes the tendency 


for connection to unscrew 


FRANKLIN 
RAILWAY SUPPLY 
COMPANY, INC. 


NEW YORK CHICAGO MONTREAL 
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LOCOMOTIVE 
LUBRICATION 
Again Improved 


In the improved Franklin Driving Box Lubricator and Spreader, 
another advance has been taken in the lubrication of the big 
engine. 


Now the whole lubricator can be removed, re-packed and 
replaced as a unit with the follower spring held from inter- 
tering with the re-application of the packed cellar. The follower 
plate can be removed and cleaned without disturbing the 
spreader. 


A cast steel spreader prevents the driving box jaws from 
closing in and gripping the cellar. The spreader also protects 
the cellar when the locomotive is being lifted. 


All perforated and follower plates for a given size of journal 
are interchangeable, regardless of design of box. This reduces 
errors and the number of plates that must be stocked. 


On modern locomotives, use a modern driving box lubricator. 
Because it avoids hot boxes and reduces the stock of replace- 
ment parts and maintenance, apply the improved Franklin 
Driving Box Lubricator and Spreader as locomotives are 
shopped. And use only Franklin parts for repairs and save 
labor. After all, the labor cost is the big expense item. 


Among the 


Clubs and Associations 


MECHANICAL Division, A.R.A.—H. A. 
Wheeler, president of the Railway Busi- 
ness Association, will address the open- 
ing session of the Mechanical Division 
meeting at Chicago, June 23. In addition 
to Mr. Wheeler’s address, there will be 
addresses by M. J. Gormley, executive 
vice-president, American Railway Associa- 
tion, and Silas Zwight, chairman of the 
Mechanical Division. [The program calls 
for a two-day meeting, on the first day 
of which the reports of the following 
committees will be discussed: Nomina- 
tions; Safety Appliances; Joint Com- 
mittee on Automatic Train Line Con- 
nectors; Locomotive and Car Lighting; 
Automotive Rolling Stock; Joint Com- 
mittee on Utilization of Locomotives and 
Conservation of Fuel; Electric Rolling 
Stock; Specifications for Materials, and 
Locomotive Construction. {On the second 
day, following an address by the Hon. 
Frank McManamy, member of the Inter- 
state Commerce Commission, the follow- 
ing committee reports will be presented 
for discussion: Arbitration; Prices for 
Labor and Materials; Tank Cars; Load- 
ing Rules; Wheels; Brakes and Brake 
Equipment; Couplers and Draft Gears, 
and Car Construction. [An appendix to 
the report of the Committee on Car Con- 
struction, covering the proposed design 
of a steel-sheathed, wood-lined box car 
for generally unrestricted interchange 
service, will be distributed at the meet- 
ing for consideration following the dis- 
cussion of the report of the committee. 
{Should it be impossible to complete the 
business of the meeting in two days, it 
will continue into Saturday, June 25. 


WESTERN RarLway CLus.—The annual 
dinner and regular monthly meeting of 
the club was held Monday evening, May 
23 at the Hotel Sherman, Chicago, being 
featured by a discussion of Russian rail- 
road and industrial conditions by C. A. 
Gill, superintendent of motive power, 
Baltimore & Ohio, Baltimore, Md. Mr. 
Gill’s remarks were made under the gen- 
eral subject “The Russian Situation as 
Observed by an American Railroad Man”, 
being illustrated by lantern slides. {JA 
brief business meeting was held just pre- 
ceding Mr. Gill’s address, at which the 
following officers were elected for the 
ensuing year: President, O. E. Ward, 
superintendent of motive power, Chicago, 
Burlington & Quincy, Chicago; first vice- 
president, J. E. Bjorkholm, assistant 
superintendent of motive power, Chicago, 
Milwaukee, St. Paul & Pacific, Milwaukee, 
Wis.; second vice-president, C. J. Wymer, 
superintendent of the car department, 
Chicago & Eastern Illinois, Danville, Ill. ; 
treasurer, J. W. Fogg, MacLean-Fogg 
Lock Nut Company, Chicago; secretary, J. 
H. Nash, Dri-Steam Valve Company, 
Chicago; directors: W. A. Bender, master 
car builder, Chicago & Alton, Blooming- 
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ton, Ill.; B. J. Farr, general superintend- 
ent of motive power and car equipment, 
Grand Trunk Western, Battle Creek, 
Mich.; J. T. Gillick, vice-president, 
Chicago, Milwaukee, St. Paul & Pacific, 
Chicago; F. R. Mays, general superintend- 
ent of motive power, Illinois Central, 
Chicago; F. F. McCarthy, master me- 
chanic, New York Central, Collinwood, 
Ohio; J. H. Nash, Dri-Steam Valve Com- 
pany, Chicago; J. H. Reisse, mechanical 
assistant to vice-president, Chicago, Bur- 
lington & Quincy, Chicago; L. A. Richard- 
son, general superintendent of motive 
power, Chicago, Rock Island & Pacific, 
Chicago; C. T. Ripley, chief mechanical 
engineer, Atchison, Topeka & Santa Fe, 
Chicago; G. F. Slaughter, American Steel 
Foundries, Chicago; J. C. Shreeve, super- 
intendent of motive power, Elgin, Joliet 
& Eastern, Joliet, Ill.; A. W. Turner, as- 
sistant division master mechanic, Michi- 
gan Central, Niles, Mich. The officers 
were elected by unanimous vote cast by 
the secretary. 


Directory 


The foilowing list gives names of secretaries 
dates of next or regular meetings and places of 
meeting of mechanical associations and railroad 
clubs: 


Arr-Braxz Association.—T. L. Burton, Room 
3605 Grand Central Terminal building, New 
or. 


Artigo RarLway Surety Assocration.—F, W. 
Venton, Crane Company, Chicago. 

American RarLway AssociaTIoN.—Division V. 
—MercHaNIcaL.—V. R. Hawthorne, 59 East 
Van Buren street. Chicago. Meeting June 
23-24, Congress Hotel, Chicago. 

Division V.—EquiPMENT ParntTING SEC- 
tion.—V. R. Hawthorne, Chicago. 

Division VI.—PURCHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 
Meeting June 22-23, Hotel Stevens, Chicago. 

Division I. — Sarety Section. — J. C. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Diviston.— 

. A. Buch, Seventeenth and H. streets, 
Washington, D. C. 

American RarLway Toot Foremen’s Associa- 
tron.—G. G. Macina, 11402 Calumet avenue, 

hicago. 

AMERICAN Socrzty oF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. : 7 

Rarrroap Diviston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church_ Street. 

Macine SHor Practice Division. — 
Carlos de Zafra, care of A. S. M. E., 29 
West Thirty-ninth street, New York. 

Matertats Hanpurnc Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way New York. 

IL anD Gas Power Division.—L. H. 
Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 

Fuzıs Diviston.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 

American Sociery ror Sree Treatinc.—W. 

a Eiseman, 7016 Euclid avenue, Cleveland, 

10. 

AMERICAN Society ror TrsTING MATERIALS.— 

. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. Annual meeting, June 20-24, 
Haddon Hall, Atlantic City, N. J. 

M. M. 


American Wevpinc Society.—Miss 
Kelly, 29 West Thirty-ninth street, New 
ork. 


ASSOCIATION OP RAILWAY ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. W.. Room 
411, C. & N. W. Station, Chicago, Ill. 


Railway Mechanical Engineer 


Car DEPARTMENT OFFICERS AssociaTion.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car Forrmen’s Association or Omana, Council 
Bluffs and South Omaha Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& Guiney. Sixteenth avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Crncrxnatr Rartway Cius.—D. R. Boyd, 2920 
Utopia Place, Hyde Park, Cincinnati, Reg- 
ular meeting, Tuesday, February, 
May, September and November. 

Cuzverann Rartway Crus.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet: 
ing second Monday each month, ex June, 
l y and August, at the Auditorium, Brother- 
ood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Clev: 

IupiawaroLIs Car Insrection Assoctation.—P. 
M. Pursian, 823 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month at Hotel Severin, Indi 
olis, at 7 p.m. Noon-day luncheon 12:15 p.m, 
for Executive Committee and men interested 

e car department. 

IxtzrRxaTIoNaL Rartroap Master BLACESMITE’S 
Assocration.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, roit, Mich. 

IxtzRxaTIonaL RarLway Furr Assocrarion.— 
C. T. Winkless, Room 707, LaSalle Street 
Station, Chicago. 

International RaiLway GrNrRaL Foearxsw’s 
Association.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 
= ; Renieeieaxees: Association. = A. F. 

gimeier, secretary, ar! street, 
Albany, N. Y. 


Masrtzr Car BurLpers’ anp Supervisors’ Asso- 
CIATION.—See Car Department Officers Asso- 
ciation. 

Natromac Sarety Councir—Sream Ratrroap 
Sxctron.—W. A. Booth, Canadian National, 
Montreal, Que. 

New Encranp Rattroap CLus.—W. E. Cade, 

r., 683 Atlantic avenue, Boston, Mass. 
egular meeting second Tuesday in each 
month, excepting June, July, August and 
September. Copley-Plaza Hotel, Boston. 


New Yorx Rarrroap Crus.—A. N. Dugan, 
National Bearing Metals Corporation, 230 
Park avenue, New York. Meetings third 
Friday in each month, except, June, July and 
August, at 29 West Thirty-ninth street, New 
York. Annual outing at Westchester Coun- 
try Club, Rye, N. Y., June 29, 1932. 


Pacrric Rattway Crus.—W, S. Wollner, P. O. 
Box | n Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 


Rartway Business Association, — Frank W. 
Noxon, a Woodward building, Washing- 
on, D. C. 


Raruway Car Men’s Crus or Prora anp 
FEEC, L. Roberts, R. F. D. 5, Peoria, 

RarLway Crus or PitrssurcH.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Reg- 
ular meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

RarLway Fire Parorection Assocratios.—R. R. 
Hackett. Baltimore & Ohio, Baltimore, Md. 


RarLway Surry MANUFACTURERS’ ASSOCIATIOS. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

Soutugrn anv Sournwesstean Rattway CLUB.— 
A. Miller, P. O, Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, July, September and November. 
Annual meeting third Thursday in November, 
Ansley Hotel, Atlanta, Ga. ` 


SurrLY Men’s Associtation.—E. H. Hancock, 
treasurer, Louisville Varnish Comeaay, 
Louisville, y eets with Equipment 


TraveLING Enotneers’ Association. — W. O. 
Thompson, 1177 East Ninety-eight street, 
Cleveland, Ohio. 


Westers Rairway Crus.—J. H. Nash, 343 
South Dearborn street, Chicago. Regular 
meetings, third Monday in each month. 


(Turn to next left-hand page) 
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Scrap the 


old Power 
and 
BOOST 
NET 
EARNINGS 
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ODAY large numbers of 
i ares practically 
all of them more or less 
antiquated, are stored on 
side tracks. Why ? 
Because traffic volume is re- 
duced and the railroads realize 
the economy of handling ton- 


nage with up-to-date power. 


Why not avoid the necessity 


of putting the old locomotives 
back into service when busi- 
ness picks up? Instead of 
spending money on mainte- 
nance, spend it on new 
power, which will render im- 
proved service and boost net 


earnings. 


It takes Modern Locomotives to make money these days! 


THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA 


NEWS 


THE PENNSYLVANIA has placed orders 
with its Enola steel car shops at Harris- 
burg, Pa., for the remodeling of 25 stand- 
ard hopper cars of 50 tons’ capacity for 
the special purpose of hauling cement 
in bulk. The new parts will be made at 
the railroad’s Altoona works. Last De- 
cember six hopper cars were converted 
for experimental purposes. This bulk 
cement car is a covered hopper car which 
is made water proof. 


Katy Makes Hot Box Record 


, Over 300,000 cAR-MILES per hot box is 
the record set up by the Missouri-Kansas- 
Texas in 1931, as the result of care ex- 
ercised in inspecting and packing journal 
boxes on freight cars, according to the 
M-K-T Employees’ magazine for April. 
The average car-miles per freight car 
set out because of hot boxes was 424,382, 
as compared with 203,969 in 1930. The 
total number of hot journals developed 
in 1931 was 672, as compared with 1,702, 
in 1930. , ER 

The improvement was brought “aban 
by continued co-operation between me- 
chanical and operating employees and by 
a carefully planned policy of strict in- 
spection and workmanship. 


Micheline Rail Car Speeds Service 
on French Run 


THE INITIAL SERVICE of a Micheline rail 
car, now in regularly scheduled opera- 
tion between Meziers and Givet, France, 
has effected time savings of 41 min. over 
the previous steam train schedule, accord- 
ing to a recent statement of the Edward 
G. Budd Manufacturing Company, Phila- 
delphia, Pa. 

“The Micheline, pneumatic-tired rai? 
car, has been placed in regular operation 
between these two French cities, a dis- 
tance of forty miles,” the statement said. 
“Previously the steam train left Meziers 
at 8:50 and arrived at Givet at 10.28. 
The Micheline now leaves at the same 
hour, but arrives at Givet at 9:47.” 


Mechanical Division Scholarship 
Available 


A SCHOLARSHIP at Stevens Institute of 
Technology will be available to sons of 
members of the Mechanical Division, 
American Railway Association, when the 
division scholarship at that institution be- 
comes vacant in September, 1932. The 
scholarship embraces a course which leads 
to the degree of mechanical engineer and 
which includes instruction in electrical, 
civil and other branches of engineering. 

Applications for the scholarship will be 
received until August 15, 1932. The 
scholarship will be awarded by the presi- 
dent of the college on the recommenda- 
tion of the association. Should there be 
no applications from the son of either a 
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living or deceased member of the me- 
chanical division, the scholarship will then 
be available to the son of any railroad 
employee. 


Annual Report of Bureau of 
Explosives 


CotoneL B. W. Dunn, chief inspector 
of the Bureau for the Safe Transporta- 
tion of Explosives, etc. has issued his 
annual report for the year 1931. Con- 
sidering explosives only, the report shows 
no persons killed, none injured and prop- 
erty loss of only $113. Amplifying the 
statement to include other dangerous arti- 
cles—acids, corrosive liquids, gasoline, etc., 
there was a total of 776 accidents during 
the year, but there were no persons killed 
and only 20 injured; property loss $300,- 
2i: ; 

The usual elaborate tables are given 
showing losses, casualties and classifica- 
tion of causes, for 13 years. 


The regulations of the bureau have 


„been modified so as to allow the use of 


fiberboard boxes for the shipment of dyna- 
mite and other high explosives. No ship- 
ments have yet been made under this per- 
missive regulation, but the bureau has ar- 
ranged to watch carefully the result of 
the change. One duty of the bureau at 
the present time is to guard against the 
use of improper placards on cards and 
neglect to use a placard where one is 
needed. 

Those accidents causing fires, personal 
injuries or property loss are tabulated in 
a list covering 21 years, 1910-1930 in- 


* * * 


A first-class compartment on the Swiss 
Federal Railroads 


clusive, supplemented by a similar state- 
ment for 1931. No less than 199 dif- 
ferent articles appear in this table, and 
78 of them figured in the records of 1931. 
The more important items (in the order 
of the number of cases) are gasoline, 
sulphuric acid, hydrochloric acid, bat- 
teries, alcohol, matches, nitric acid and 
crude petroleum. Twelve fires occurring 
in the transportation of gasoline, 15 
with charcoal and 33 with matches, are 
set forth in more detailed lists. 

The report contains all of the illus- 
trated educational bulletins which have 
been issued during the year; these fill 
30 pages. 

The membership of the bureau includes 
405 companies, operating 307,757 miles o: 
railroads, and numerous manufacturers 
figure as associate members. The bureau 
now has 30 inspectors and the personnel 
of the chemical laboratory numbers four. 
Freight station inspections totaled 7,379; 
lectures to railroad employees 365; and 
472 cars of explosives in transit were in- 
spected. Of those cars, 10 showed serious 
violations of regulations. 


Precooling Programs Under Way 
On Two Railroads 


THE PENNSYLVANIA announces that 
plans for the coming summer call for the 
precooling, when necessary, of all sleep- 
ing cars operated on the system, not only 
those making long trips, but also those 
which make single night runs between the 
smaller citics. Extensive refrigerating ap- 
paratus is now being installed at all of the 
principal terminals and it is expected that 
the temperature of all sleeping cars can 
be reduced at least 10 deg. 

The company’s plans for the installa- 
tion of continuous cooling and air condi- 
tioning in dining cars this summer in- 
clude 38 diners, on most of which the 
equipment is practically finished. This 
will provide air-conditioned diners on all 
of the principal limited trains and also 
on the hourly trains between New York 
and Philadelphia, and between New York 
and Washington. 

The dining cars will be equipped with 
an ice-water cooling system which was 
first tested last summer. From ice con- 
tainers carried under the car, ice water 
is pumped through radiator coils located 
in each end of the car where blowers 
force purified air over the cold radiators 
into the dining room. The process not 
only cools the air, but also lowers the 
humidity and adds approximately 25 per 
cent of filtered fresh air to the constant 
circulation of the cooled and purified air. 
Temperature regulation within the cars 
will be governed by the outside temper- 
ature and maintained at a degree which 
will guard against sudden changes for 
passengers entering or leaving the cars. 

The Pennsylvania is also testing several 
mechanical refrigerating systems. The 
ice-water systems have been so installed 
that they can be converted if desired into 
mechanical units when the service trials 
are completed. 


THE New York CENTRAL plans to pre- 
cool passenger cars on all its principa 
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trains and to install continuous cooling and 
air-conditioning equipment in dining cars 
operated on its leading trains. The new 
precooling system, to be inauguarted as 
fast as machines are delivered, are ex- 
pected to be completely in effect within six 
weeks while the first air-conditioned din- 
ing cars are expected to be ready by June 
28 and the balance about ten days later. 

The innovation will be instituted first 
on the Twentieth Century Limited. The 
precooling system, which will be used to 
reduce the temperature at least 10 deg. 
below the prevailing outside temperature 
in the road’s parlor cars, sleepers and club 
cars and in some cases in its coaches, will 
be installed at not only Grand Central 
terminal, New York, but also in the La 
Salle street and Michigan Central stations 
at Chicago and at the New York Central 
terminals in Buffalo, Detroit, Cleveland, 
Cincinnati, Indianapolis, St. Louis and 
Boston. 


Consider Scrap Proposals 


THE COMMITTEE on Scrap Iron of the 
American Railway Association has ac- 
cepted recommendations proposed by the 
Institute of Scrap Iron and Steel to 
change certain terms of award and sale 
of railroad scrap and at the next annual 
convention will recommend their incor- 
poration in the scrap contracts of the in- 
dividual railroads. 

Some of the proposals accepted by the 
A.R.A. committee require shipments to 
be made within 30 days after the receipt 
of shipping instructions which shall be 
issued within 10 days after notice of the 
award has been received. Claims for 
apparent shortages of 1,000 lb. or over 
will be considered, provided the neces- 
sary documents are presented within 30 
days. Net ton basis shall be uniform for 
all railroad scrap lists. Where more than 
one car is offered for sale, the offer shall 
be in tonnages instead of in cars. All 
cars shall be light-weighed, uncoupled. 
Awards shall be made within 48 hours 
after the time set for closing the bids 
and, wherever possible, all scrap shall be 
loaded to minimum carload switching 
weights. Several changes proposed in the 
A.R.A. scrap classification were also ac- 
cepted. 

The Pennsylvania has announced that 
it will immediately put into effect one of 
the proposed changes, without waiting for 
the action of the A.R.A. convention. 
Heretofore, the Pennsylvania stipulated 
that claims for shortages must total $10 
or more before they would be investi- 
gated, but beginning with the April list 
any claims for shortages of 1,000 lb. and 
over will be investigated. 


Supply Trade Notes 


Georce E. Correy, sales representative 
of the Union Railway Equipment Com- 
pany, Chicago, has resigned. 


Tue Hennessy LUBRICATOR COMPANY 
has moved its office from 136 Liberty 
street to 75 West street, New York City. 


Tue Brrp-ArcHER Company has moved 
its offices from 1 East Forty-second street 
to 90 West street, New York. 


Tue MacLean-Focc Lock Nut Cow- 
PANY Chicago, has opened an office in the 
Paul Brown building, St. Louis, Mo., un- 
der the management of A. W. MacLean. 


R. E. ZIMMERMAN has been appointed 
assistant to the president of the United 
States Steel Corporation with headquar- 
ters at New York. 


THe ENTERPRISE RAILWAY EQUIPMENT 
Company offices are now located in the 
Buckingham building, 59 East Van Buren 
street, Chicago. 


F. S. Witcoxen, vice-president of the 
Standard Locomotive Equipment Com- 
pany, has moved his headquarters from 
1316 McCormick building, Chicago, to 
1819 Clinton street, Toledo, Ohio. 


Tue GoopyEaR TirE & Russer ComM- 
pany, Akron, Ohio, has received the first 


license to manufacture rubber tires for | 


operation on railroad cars in the United 
States under Michelin French patents, 
according to an announcement made by 
President P. W. Litchfield. 


THE Poote Founpry & Machine Com- 
PANY, conducting the former business of 
the Poole Engineering & Machine Com- 
pany, has been organized with general of- 
fices and works at Woodberry, Baltimore, 
Md. S. P. Brady is president; S. P. 
Brady, Jr., vice-president, and L. M. 
Ricketts, secretary and treasurer. 


E. K. ConneELy, vice-president of the 
Standard Steel Corporation, with head- 
quarters at Pittsburgh, Pa., has been 
placed in charge of western district sales, 
with headquarters at Chicago. J. C. 
Snyder, manager of sales of the central 
district of the Standard Steel Car Com- 
pany and vice-president of the Richmond 
Car Company, has been elected a vice- 
president of Standard and of the Osgood 
Bradley Car Corporation and has as- 
sumed charge of the Pittsburgh office and 
of sales in the central district. 


Domestic Orders Reported During May, 1932 


Freight Cars 
Name of Company No. 
ù Ordered Type Builder 
Hill & Suender, Ines. sscorwm ha aA 9 Air-dump Koppel Industrial Car & 
f Equipment 
General Chemical Company.................. 2 Tank American Car & Foundry 
i Company 
Union Tank Car Company...............0055 5 Tank Graver Tank & Manufac- 
: turing Corp. 
Alaska: Nalot sienen diane vere Gav a AN 10 Hopper General American Car 
Company 
Total for Menthe iiai want a ana 26 
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THE FARVAL CORPORATION 3277 East 
Eightieth street, Cleveland, Ohio, has ac- 
quired the manufacturing and sales rights 
of the Farval centralized system of lubri- 
cation formerly manufactured by Lubri- 
cation Devices, Inc., Battle Creek, Mich. 


A. CLarK Moore, executive vice-presi- 
dent of the Chicago Railway Equipment 
Company, has been elected president to 
succeed E. B. Leigh, deceased. W. S. Op- 
penheim, a director of the company, has 
been elected vice-president, and G. N. Van 
Sweringen, assistant to the vice-president, 
has been appointed assistant to president. 


Jonn H. Locke has been elected a vice- 
president of the General Steel Castings 
Corporation, Eddystone, Pa. Mr. Locke 
was born on October 19, 1888, at Cam- 
bridge, Mass. He was graduated in 1908 
from Massachusetts Institute of Tech- 
nology where he specialized in electro- 
chemistry, later doing graduate work at 
Harvard University. In 1910 he joined 
the Westinghouse Lamp Company, first 
doing research work and later en- 
gaged in both research and production 


John H. 


Locke 


work. He subsequently served with a 
lamp company at St. Louis, where he was 
engaged in the manufacture of electric 
lighting equipment. In June, 1912, he 
went to the Commonwealth Steel Com- 
pany, serving for about a year as a con- 
struction draftsman in the engineering 
department, after which for several years 
he was engaged in research work. In 
1917, he was appointed assistant to the 
general manager of the Commonwealth 
Steel Company and in August, 1929, as- 
sistant general manager of the Common- 
wealth division of the General Steel 
Castings Corporation with headquarters 
at Granite City, Ill. He was appointed 
general manager of the same division in 
June, 1931, and the following August 
was appointed manager of operations of 
all plants of the corporation, with head- 
quarters at Eddystone, which position he 
held at the time of his recent election as 
vice-president. 


(Turn to second left-hand page) 
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QUALITY 


Always 


O FORGINGS 


INSURE MAXIMUM TON- MILES 


FOR 


THE FEWEST MAINTENANCE DOLLARS- 


and durability give maximum insurance 

against the engine failures which jeopardize 
earning power and pile up maintenance expense 
—that means more economy plus safety. 


ie means economy. Their great strength 


Dependable locomotive performance is so im- 
portant that there should be no compromise with 
quality in locomotive forgings. And there are 
no short cuts to high quality. 


The manufacture of quality forgings involves 
a series of necessary scientific operations. Each 
must be carefully executed under technical con- 
trol and properly correlated for best results. 


ALCO quality forgings are made from billets 


=== American Locomotive Company 


30 Church Street 


which must pass rigid tests for chemical proper- 
ties and physical soundness. High carbon steels 
are subjected to a tensile test and alloy steels to 
a full section macroscopic test. The billets are 
properly preheated before forging, using indicat- 
ing and recording pyrometers to eliminate guess- 


-work and the human element. The forgings are 


formed on presses and hammers of sufficient 
capacity to insure proper penetration well into 
the mass. The forgings are then heat-treated, 
again under pyrometer control, to insure the best 
in grain refinement and the highest ductility with 
the desired tensile strength. 


Experience proves that these forgings stand up 
under the severe stresses of hard service. 


New York N.Y. 


W. H. Stewart has been elected presi- 
dent of the Pacific Coast Steel Corpora- 
tion, with headquarters at San Francisco, 
Cal. The Pacific Coast Steel Corpora- 
tion is a Bethlehem Steel Corporation 
subsidiary. Mr. Stewart, since 1923, has 
been vice-president of Bethlehem Steel 
Export Corporation, New York, in charge 
ot Bethlehem’s foreign business. He suc- 
ceeds to the position formerly held by 
D. E. McLaughlin, who retired some 
months ago. S. M. Bash has been elected 
vice-president of Bethlehem Steel Ex- 
port Corporation; he formerly held the 
office of assistant to the vice-president. 


J. Frepertc Byers, vice-president of 
A. M. Byers Company, Pittsburgh, Pa., 
has been elected chairman of the board, 
succeeding his brother, the late E. M. 
Byers, and George A. Blackmore, vice- 


J. Frederic Byers 


president, general manager and a director 
of the Westinghouse Air Brake Company 
and president and general manager of the 
Union Switch & Signal Company, has 
been elected also a director of the A. M. 
Byers Company. J. Frederic Byers, a 
son of the founder of the company, was 
graduated from Yale University in 1904 
and since that time has been continu- 
ously identified with the company, serv- 
ing since 1905 as vice-president. He is 
also a director of the Westinghouse Air 
Brake Company, the Union Switch & 
Signal Company and a number of bank- 
ing organizations of Pittsburgh. 


A. P. Jenks, assistant to vice-president 
of the J. G. Brill Company, with head- 
quarters at Chicago, will be placed in 
charge of gas-electric car sales in the 
Chicago territory, following the resigna- 
tion of A. F. McCormick, sales agent, 
who will become a representative of the 
Grinnell Company, Grinnell, Iowa, effec- 
tive June 30. 


Tue Pyre-NationAL Company, Chi- 
cago, has acquired as a subsidiary to its 
organization The Electro-Chemical Engi- 
neering Corporation, Chicago. This com- 
pany is engaged in the manufacture of 
boiler signal foam-meters with electro- 
matic blow-off and boiler corrosion pre- 
vention equipment. The same personnel 
will be retained in the subsidiary organ- 
ization. 


CHAMP Carry, vice-president of the 
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Pullman Car & Manufacturing Corp., has 
been elected vice-president and assistant 
to the president of the Pullman Com- 
pany. Mr. Carry was born in Lockport, 
Ill, and was educated at Cornell Uni- 
versity. In 1918, he entered an officers’ 
training camp, and was commissioned 
first lieutenant in the Eighteenth Field 
Artillery, Third Division. While in 
France, he was awarded a distinguished 
service cross. After the war, in 1919, 
he was appointed sales agent for the 
Haskell & Barker Car Co., and when 
this company was taken over by the Pull- 
man Company in 1922, he became sales 
agent for the latter company. In 1924, 
upon the organization of the Pullman 
Car & Manufacturing Corp., he was ap- 
pointed sales manager, which position he 
held until December 24, 1929, when he 
was elected vice-president. With his 
election as vice-president of the Pullman 
Company, Mr. Carry relinquishes his 
duties with the Car Company. 


George P. Nicuors & BrotHer, Chi- 
cago, have acquired all the physical’ as- 
sets, equipment, patents and good will of 
the Stearns-Stafford Roller Bearing 
Company, Lawton, Mich., and will carry 
on the manufacture and sale of that com- 
pany’s products through the Stearns- 
Stafford Roller Bearing Division of 
George P. Nichols & Bro., Inc. The 
Nichols organization, started in 1894, was 
a partnership formed by George P. 
Nichols and Samuel F. Nichols which 
continued until 1928, when George P. 
Nichols retired on account of ill health. 
In 1900 the organization began the manu- 
facture of transfer tables and electric 
turntable tractors and their equipment is 
now used on many railroads in the United 
States and Canada. The Stafford Roller 
Bearing Car Truck Corporation, which 
later became the Stearns-Stafford Roller 
Bearing Company, was organized in 1920 
and was one of the pioneers in the appli- 
cation of roller bearings to railroad roll- 
ing stock, and a pioneer in the applica- 
tion of roller bearings to scale test cars 
and to turntable trucks in the conversion 
to three-point suspension. A new cor- 
poration, George P. Nichols & Bro., Inc., 
supplants the former partnership and pro- 
poses to cover the field of bearings for 
rolling stock and turntables and equip- 
ment in heavy industrial service. They 
have acquired the patent rights on a split 
axle, equipped: completely with roller 
bearings designed to save power and re- 
duce the wear on wheels and track. The 
general office and factory will remain at 
2139 Fulton street, Chicago. The manu- 
facture of roller bearings will be car- 
ried on for the present at Lawton, Mich. 


THE WaucH EQUIPMENT COMPANY 
with general headquarters at Depew, N. 
Y., and the Firebar Corporation, Cleve- 
land, Ohio, have been merged. The pres- 
ent name of the Waugh Equipment Com- 
pany will be continued as the name of the 
consolidated corporation. J. S. Thomp- 
son, president of the former Firebar Cor- 
poration, has been elected chairman of the 
board and A. J. Pizzini, president of the 
Waugh Equipment Company, continues 
as president of the new corporation. R. 
J. O'Brien has been elected executive 
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vice-president and H. A. Ransom, W. M. 
Roche, and M. P. Van Wert have been 
elected vice-presidents. The executive 
headquarters and sales offices will con- 
tinue in New York City. Sales offices 
will be maintained in Chicago, St. Louis, 
Mo., Cleveland, Ohio, and Montreal, Que., 
with general offices, laboratories, etc., at 
Depew, N. Y. The Firebar Corporation 
was organized some three years ago. 


Obituary 


F. F. Lanois, one of the founders of 
the Landis Tool Company, Waynesboro, 
Pa., died on Monday, May 2. 


E. B. Wirson, vice-president and gen- 
eral manager of the Gold Car Heating 
& Lighting Company, Brooklyn, N. Y., 
died on May 31, in a hospital at East 
Orange, N. J. 


Epwarp B. LeicH, president of the 
Chicago Railway Equipment Company, 
Chicago, died on May 17 at his ranch in 
Center Point, Kerr county, Tex. Mr. 
Leigh was born in Townsend, Mass., on 
April 13, 1853, and at the age of 15 entered 
the employ of the Pennsylvania in the 
offices at St. Louis, Mo. In 1875 he left 
the employ of the railroad to become as- 
sistant secretary of the St. Louis Grain 
Elevator Company, which position he held 
until 1882, when he re-entered the rail- 
way field as manager of the American 
Brake Company which later was absorbed 
by the Westinghouse Air Brake Company. 
In 1887 he organized the National Hol- 
low Brake Beam Company to make and 
distribute a metal trussed brake beam. 
In 1892, in order to broaden his activities, 


Edward B. Leigh 


he organized the Chicago Railway Equip- 
ment Company, which took over the busi- 
ness of the National Hollow Brake Beam 
Company, the American Brake Beam 
Company and other companies. From the 
beginning, Mr. Leigh filled the office of 
vice-president and general manager and 
in 1906 was elected president, the position 
he was holding at the time of his death 
Apart from his immediate business in- 
terests, but springing from them, Mr 
Leigh devoted much time, thought and 
energy to the many problems and to the 
complex conditions surrounding and af- 
(Turn to next left-hand page) 
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TRUCKS” that Speed Train Operation 


SIMPLIFIED DESIGN 
SPEEDS MAINTENANCE WORK 


Nhe Type B trucks represent the latest step in 
simplification of design. By improved design the 
number of individual parts has been substantially reduced 
— maintenance work is cut down and easy accessibility to 
permit quick wheel change is obtained. 


These, together with other important advantages such 
as increased strength, less weight and greater spring 
capacity, are obtained in National Type B trucks without 
any premium in cost. 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND, OHIO 


Sales Offices: New York, Philadelphia, Washington, Chicago, St. Louis, San Francisco 


Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, Ill. 
M17 


National Draft Gear 


Another contribution by 
National to profitable 


NATIONAL 


freight operation. This gear 


stands first in the combina- 


TYPE © 


TRUC KS 


tion of capacity, sturdiness 
and endurance. 


fecting industry in general, especially to 
such as bear upon the great railway 
systems of the country. Throughout his 
career he had been active in various as- 
sociations, having been a charter member 
and a director of the Railway Business 
Association and a director of the National 
Association of Manufacturers and a mem- 
ber of the National Industrial Conference 
Board. 


GILBERT E. RYDER, vice-president of the 
Superheater Company, New York, died 
at his home at Larchmont, N. Y., on 
May 17 of heart failure. Mr. Ryder was 
born May 29, 1880, at Minneapolis, Minn. 
He was educated in the public Schools 
of Sandwich, Ill., also at Tabor Academy, 
Marion, Mass., the University of Wis- 
consin and the University of Illinois. He 
began work as a special apprentice with 
the Chicago, Milwaukee & St. Paul, now 
the Chicago, Milwaukee, St. Paul & 
Pacific, and subsequently served consecu- 
tively as machinist and draftsman on that 
road; assistant mechanical engineer of 


Gilbert E. Ryder 


the Briquette division, United States 
Geological Survey, Technical Branch; 
deputy smoke inspector of the City of 
Chicago; and associate editor of the 
Railway Review. In December, 1911, Mr. 
‘Ryder entered the service of the Super- 
heater Company, New York, as a service 
engineer; he was subsequently appointed 
assistant to vice-president and in 1921 was 
elected vice-president in charge of sales 
and service. Mr. Ryder was a member 
of a number of technical societies, in- 
cluding: The American Society of Me- 
chanical Engineers; the International 
Railway Supply Men’s Association, with 
which he served as committee chairman, 
member of the executive committee, vice- 
president and president (in connection 
with the Railway Fuel Association) ; the 
Railway Equipment Manufacturer’s Asso- 
ciation (in connection with the Traveling 
Engineers’ Association). He served as 
president of the Railway Supply Manu- 
facturers’ Association for the years 1929 
and 1930. Mr. Ryder also took a keen 
interest in civic and educational affairs. 
He was the author of a number of papers 
on superheated steam presented before 
railway clubs and published in technical 
magazines. 
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Donato M. Ryerson, chairman of the 
board of Jos. T. Ryerson & Son, Inc., 
died suddenly at Lake Forest, Ill., on 
May & Mr. Ryerson was born in Chi- 
cago on December 2, 1884, and was 
graduated from Yale University in 1907. 
He entered the employ of the Ryerson 
company as vice-president and general 
manager, which position he held until 
1928, when he was elected chairman of 
the board to succeed his father, Edward 
L. Ryerson, Sr., who died in January of 
that year. Besides his connection with 
the Ryerson firm, he was president of 
the Reed-Smith Company, an affiliated 
company. During the World War he 
was engaged for a time in supervising 
the construction of submarine chasers 
at the plant of the Great Lakes Boat 
Building Corp., and later was originator 
of the “Four-Minute Men,” an organiza- 
tion of patriotic speakers who functioned 
during the Liberty Loan drives. He was 
sent to the U. S. Naval Academy to at- 
tend the first reserve officers class with 
the rank of ensign in 1917, and resigned 
after attaining the rank of lieutenant in 
overseas destroyer service. 


Epmunp H. Wa ker, former president 
of the Standard Coupler Company, died 
suddenly at New York on May 31, at the 
age of 60. Mr. Walker before entering 
the railway supply field served in various 
departments on the Great Northern, the 
Atchison, Topeka & Santa Fe, the Chi- 
cago, Burlington & Quincy and the Min- 
neapolis, St. Paul & Sault Ste. Marie. 
He went with the Standard Coupler Com- 
pany in February, 1905, and later was 


Edmund H. Walker 


made first vice-president. He was clected 
president of the company in January, 1921. 
Subsequently he left that company to or- 
ganize the Walker Draft Gear Company 
and in 1927, when its business was taken 
over by the Bradford Corporation, New 
York, he became a vice-president of the 
latter corporation, with headquarters at 
New York, remaining with that company 
until about a year ago. He was president 
of the Railway Supply Manufacturers’ 
Association for the years 1917, 1918 and 
1919, and was active also in civic affairs 
in East Orange, N. J., serving for several 
years as president of the board of educa- 
tion of that city. 


Personal Mention 


General 


J. L. Carver, engineer of tests of the 
Illinois Central, has moved his headquar- 
ters from the Burnside shops, Chicago, 
to Paducah, Ky. 


P. M. Suttivan, acting superintendent 
of motive power and cars of the Duluth, 
Missabe & Northern, with headquarters 
at Proctor, Minn., has been appointed 
superintendent of motive power and cars. 


Master Mechanics and 
Road Foremen 


A. W. Byron, superintendent of motive 
power of the Pennsylvania, has been 
appointed master mechanic, with head- 
quarters at Williamsport, Pa. 


B. W. Jounson, assistant road foreman 
of engines of the Williamsport division 
of the Pennsylvania, has been transferred 
to the Baltimore division. 


J. T. Leacu, master mechanic of the 
Pennsylvania at Juniata, Pa., has been ap- 
pointed master mechanic of the Middle 
division. 


A. LaMar, master mechanic on the Wil- 
liamsport division of the Pennsylvania, 
has been transferred to the Western Re- 
gion. 


H. B. Cuarrin, master mechanic of the 
Middle division of the Pennsylvania, has 
been appointed master mechanic of the 
Eastern division. 


J. A. WARREN, road foreman of engines 
of the Sunbury division of the Pennsyl- 
vania, has been appointed road foreman 
of engines of the Indianapolis division. 


M. J. Brown, master mechanic of the 
Chicago and Aurora divisions of the Chi- 
cago, Burlington & Quincy at Chicago, 
has been appointed assistant master me- 
chanic at the same point. 


R. H. Tart, master mechanic of the 
Kansas City Terminal Division of the 
Missouri Pacific at Kansas City, has been 
appointed assistant master mechanic at 
the same point. 


W. H. Smirtu, assistant road foreman 
of engines of the Baltimore division of 
the Pennsylvania, has been transferred 
to the Central region. 


H. C. Vinsant, general foreman of the 
Texas & Pacific at Fort Worth, Tex., has 
been promoted to the position of assistant 
master mechanic, with headquarters at 


Fort Worth. 


E. J. McSweeney, district master me- 
chanic of the Southwest district of the 
Baltimore & Ohio, has been appointed 
master mechanic of the St. Louis division 
and the Cincinnati Terminal division, 
with headquarters as before at Cincin- 
nati, Ohio. 

(Turn to next left-hand page) 
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—on tool savings ...-. 


Here is a source of real information...data sheets based on actual 
results obtained in railroad shop operations through the application 
of O.K. Inserted Blade Tools. No guess work...no ballyhoo... just 
meaty information. The above small reproduction of one of the 
sheets describes axle turning tools with layout suggestion. Addi- 
tional sheets covering many specialized operations will be 


mailed free on request. Sheets are now available describing 


wheel turning, milling cross head shoes, trepanning, etc. 
SEND FOR THEM NOW! No obligation whatsoever! 


- NO FUSS 


NO PINS - NO WEDGES 


BLADES plus BODY equals 


COMPLETE 
TOOL 


THE O. K. TOOL CO., INC. Shelton, Conn. 


ORIGINAL RESEARCH : SKILLED ENGINEERING - COMPLETE FACILITIES - FIELD INSPECTION 


C. L. Emerson, master mechanic of 
Chicago, Milwaukee, St. Paul & Pacific, 
at Chicago, has had his jurisdiction ex- 
tended to include the Terre Haute divi- 
sion, 


E. R. Hanna, master mechanic of the 
Arkansas division of the Missouri Pacific, 
with headquarters at Little Rock, Ark., 
has had his jurisdiction extended to in- 
clude the Missouri division. 


J. J. PRENDERGAST has been appointed 
master mechanic of the Fort Worth divi- 
sion of the Texas & Pacific, with head- 


J. J. Prendergast 


quarters at Fort Worth, Tex. A sketch 
of Mr. Prendergast’s career appeared in 
the May issue of the Railway Mechan- 
ical Engineer. 


THE jJurRispicrion of C. R. Kilbury, 
master mechanic of the Omaha and 
Northern Kansas divisions of the Mis- 
souri Pacific at Falls City, Neb., has been 
extended over the Kansas City Terminal 
division, 


W. D. JouNsron, district nraster me- 
chanic of the Northwest district of the 
Baltimore & Ohio, Western lines, with 
headquarters at Cincinnati, Ohio, has had 
his jurisdiction extended over the South- 
west district. 


G. P. TrAcHTA, master mechanic of the 
La Crosse division of the Chicago, Bur- 
lington & Quincy, with headquarters at 
North La Crosse, Wis., has been trans- 
ferred to Galesburg, to succeed H. C. 
Gugler. 


H. C. GuGer, master mechanic of the 
Galesburg division of the Chicago, Bur- 
lington & Quincy, with headquarters at 
Galesburg, Ill, has been transferred to 
Chicago, where he has jurisdiction over 
the Chicago, Aurora and La Crosse 
divisions. 


G. E. PassaGe, master mechanic of the 
Terre Haute division of the Chicago, 
Milwaukee, St. Paul & Pacific, with 
headquarters at Terre Haute, Ind., has 


been transferred to the Hastings & 
Dakota division, with headquarters at 
Aberdeen, S. D. 
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Shop and Enginehouse 


C. J. Ricuers, master mechanic of the 
Pennsylvania at Mt. Carbon, Pa., has been 
appointed foreman. 


C. H. Reynowps, assistant foreman at 
the East Altoona (Pa.) enginehouse of 
the Pennsylvania, has been appointed 
enginehouse foreman at Elmira, N. Y. 


H. D. CARPENTER, assistant master me- 
chanic of the Philadelphia division of the 
Pennsylvania, has been appointed engine- 
house foreman, with headquarters at 
Hagerstown, Md. 


A. W. SUMNER, assistant master me- 
chanic of the middle division of the 
Pennsylvania, has been appointed engine- 
house foreman, with headquarters at 
York, Pa. 


E. F. Mason, assistant master mechanic 
of the Elmira division of the Pennsyl- 
vania, has been appointed enginehouse 
foreman, with headquarters at Can- 
andaigua, N. Y. 


Purchases and Stores 


G. E. Hall has been appointed assistant 
general storekeeper of the Canadian Pa- 
cific, Western lines, with headquarters at 
Winnipeg, Man. 


R. E. Ketty, storekeeper of the Chi- 
cago, Burlington & Quincy at Galesburg, 
Ill., has been transferred to the Ottumwa 
division, with headquarters at West Bur- 
lington, Towa. 


J. K. McCann, storekeeper of the Chi- 
cago, Burlington & Quincy at St. Joseph, 
Mo., has been transferred to the Creston 
division with headquarters at Creston, 
Iowa. 


U. K. HALL, general supervisor of stores 
of the Union Pacific System, has been 
appointed to the newly-created position 
of general storekeeper for the system, 
with headquarters as before at Omaha, 
Neb. 


Obituary 


Goprrey W. Ruopes, who retired in 
May, 1905, after 25 years of service in 
the mechanical and operating depart- 
ments of the Burlington system, died at 
his home in Bergerville, Que., on April 
27, at the age of 82. Mr. Rhodes entered 
the service of the Burlington system 
about 1880 and in 1888 was made super- 
intendent motive power of the Chicago, 
Burlington & Quincy. Early in 1899 he 
was appointed assistant general superin- 
tendent of the Burlington & Missouri 
River Railroad. In September, 1904, the 
C. B. & Q. lines west of the Missouri 
river were divided into two districts and 
Mr. Rhodes became general superin- 
tendent of the Wyoming district, which 
position he held until his retirement in 
1905. In the late 80’s and the 90's he 
was one of the most active members of 
the American Railway Master Mechanics’ 
Association and the Master Car Builders 
Association. He was also actively identi- 
fied with the Western Railway Club in 


` various capacities. 
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Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


TRANSMISSION BeLTING.—The Garlock 
Packing Company, Palmyra, N. Y., has 
issued a 20-page booklet descriptive of 
Garlock transmission belting which is of 
duck and rubber composition. 


Dror Forcincs AND Drop-Forcep Toots. 
—The new pocket size catalog of 215 
pages issued by J. H .Williams & Com- 
pany, 75 Spring street, New York, 
describes and illustrates the “Superior” 
line of drop forgings and drop-forged 
tools which include general forgings, ma- 
chinists tools, toolholders, pipe fitters 
tools, wrenches, etc. 


Car CooLInc EQUIPMENT.—Two sys- 
tems of passenger-car cooling—one using 
ice as the cooling medium, the other 
cooling by mechanical refrigeration—are 
described and illustrated in catalog No. 
388 issued by the B. F. Sturtevant Com- 
pany, Hyde Park, Boston, Mass. The 
ductless method of air distribution for 
both methods of cooling is also featured 
in this catalogue. 


Rusper.—‘A Wonder Book of Rubber,” 
published by The B. F. Goodrich Com- 
pany, Akron, Ohio, is a story of rubber 
and the manufacture and use of rubber 
products. It has been written to provide 
general information about the rubber in- 
dustry and is attractively illustrated. 
There are chapters on crude rubber, tex- 
tiles in rubber, preparing rubber for 
manufacture, manufacturing operations, 
etc, also an outline of the Goodrich 
organization. 


RoLLER BeArtncs.—"Definite Control of 
Quality” is the title of an attractive anni- 
versary book issued by the Hyatt Roller 
Bearing Company, Harrison, N. J., in 
which are shown the standard types of 
Hyatt bearings, together with various 
highlights on material control, bearing 
production, inspection, the plant and per- 
sonnel. The book has a cover of blue 
embossed in gold, and its pages are 10 in. 
by 11 in., printed in black on a tan and 
white background. The company was es- 
tablished in 1892. 


Repusiic Exvectric Werp Line PIPE 
Casinc.—An attractive 36-page book, 
printed in three colors—red, black and 
silver—has been issued by the Republic 
Steel Corporation, Youngstown, Ohio. 
The book describes and illustrates the 
progressive processes of making Republic 
electric weld line pipe and casing and 
contains tables showing weight, diameter, 
wall thickness and mill test standards, as 
well as information on threads and coup- 
lings and safe working pressures with 
various safety factors. All requests for 
this book should be made on business let- 
terheads. 
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“These clean-cut 
threads make 
this job a cinch” 


Easy to install... this Valve 
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saves from the day you put it in 


Tureaps that are free of flaws 
and accurately cut make a big 
difference in valve installation. 
And this Jenkins Fig. 106-A 
has them. Then, too, when you 
put a wrench on those large faces 
and feel the good grip you get — 
you know that here is another 
time and muscle saver. 


From the day installed, this 
valve saves through long ser- 
vice and quick, easy maintenance. 
It has a husky one-piece screw- 
over bonnet that withstands 
wrench abuse—a unique slip-on 
stay-on disc holder that makes 
disc replacement a simple job — 
an extra-deep stuffing box for 
leak protectionand lessrepacking. 


JENKINS VALVES ARE ALWAYS 


See, at the right, these and 
other economy features of Fig. 
106-A Jenkins Bronze Valves. 
Ask your supply house about 
them or write for Form 141. 
Made in globe, angle, cross and 
check patterns, 


JENKINS BROS. 


80 White St., New York, N. Y.; 510 Main St., Bridgeport, 
Conn.; 524 Atlantic Avenue, Boston, Mass.; 133 No. 
Seventh St., Philadelphia, Pa.; 646 Washington Blvd., 
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Canada; London, Eng. Factories: Bridgeport, Conn. 
Elizabeth, N. J.; Montreal, Canada. 
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Mechanical Division, A. R. A., 
Holds Two-Day Meeting at Chicago 


HE Mechanical Division, American Railway Asso- 

ciation, held its thirteenth annual meeting at the 
Congress Hotel, Chicago, June 23 and 24, 1932. A 
total of 16 technical reports were presented and dis- 
cussed. The principal addresses at the opening session 
were delivered by H. A. Wheeler, president, Railway 
Business Association, and M. J. Gormley, executive 
vice-president, American Railway Association. 

In his address as chairman of the Mechanical Divi- 
sion, Silas Zwight, general mechanical superintendent, 
Northern Pacific, commended the work of the various 
committees and pointed to past accomplishments of 
railroad-mechanical departments as a hopeful augury 
of what might be expected in the future. Following 
Mr. Zwight’s address, a formal review of the activities 
of the division was presented in the report of the Gen- 
eral Committee, in which the committee asked the ap- 
proval of the members for the actions it has taken dur- 
ing the past year. 


Silas Zwight 
Chairman 


259 


E. B. Hall 
Chairman Elect 


Sixteen technical reports are pre- 
sented and discussed—Addresses 
by H. A. Wheeler, president of 
the Railway Business Association, 
M. J. Gormley and Commissioner 
McManamy feature business pro- 
gram—E. B. Hall elected chair- 
man 


The rules were suspended by resolution, and the 
nominees for officers for the coming year presented by 
the Nominating Committee were elected by unanimous 
vote. They are as follows: E. B. Hall, general super- 
intendent of motive power, C. & N. W., chairman; and 
O. A. Garber, chief mechanical officer, Mo. Pac., vice- 
chairman. Six members were elected to the General 


V. R. Hawthorne 
Secretary 


Committee to succeed those whose terms expired this 
year. These are C. E. Chambers, superintendent of 
motive power and equipment, C. R. R. of N. J.; F. R. 
Mays, general superintendent of motive power, I. C.; 
John Purcell, assistant to vice-president, A. T. & S. F.; 
R. L. Kleine, assistant chief of motive power, Pennsyl- 
vania; J. W. Highleyman, general superintendent of 
motive power and machinery, U. P. System; and R. G. 
Henley, superintendent of motive power, N. & W. Silas 
Zwight, general mechanical superintendent, N. P., was 
elected to fill the vacancy caused by Mr. Garber’s elec- 
tion as vice-chairman. 

In addition to the addresses and reports, which are 
summarized or abstracted below, the Joint Committee 
on Utilization of Locomotives and Conservation of Fuel 
presented a statistical review and analysis of locomo- 
tive and train operation in which the results obtained 
in 1930 and 1931 are compared with those obtained in 
each preceding year back to 1920. The committee re- 
ported that no field surveys have been made by the sub- 
committee during 1931. 


Address by 
Mr. Wheeler 


In addressing the Mechanical Division Thursday morning, 
Harry Wheeler, president of the Railway Business Association, 
stated that the railroads are facing problems more general 
and more difficult of solution than any heretofore confronting 
them, but that an opportunity now exists to take advantage of 
an increasingly favorable public sentiment “to secure relief 
from too rigid regulation, to secure the repeal of certain 
burdensome legislation, and to bring about either the better 
control of competitive agencies or such freedom of action to 
the roads as will enable them to compete on terms of equality.” 
_ Regarding the great opportunity for constructive work in 
influencing major railroad legislation, Mr. Wheeler said: “In 
this, the executives of the railroads hold the key to the situa- 
tion because of the necessity that they agree upon a program 
in which pride of assumed property rights and prerogative 
shall be subordinated to a broad and generous recognition of 
present-day public interest. 

“Behind such an agreement,” he said, “can be marshalled as 
never before the forces that will make effective, sound and 
just provisions of law and regulation to usher in a new day 
of sympathetic understanding and co-operation.” : 

Three facts were advanced by Mr. Wheeler as the most im- 
portant reasons why railroad earnings must be increased: “(a) 
Railroad securities must be stabilized before other security 
issues feel a permanent favorable influence; (b) failing to 
secure such stabilization savings banks and insurance companics 
will become increasingly embarrassed in their efforts to main- 
tain their reserves, which means their solvency; (c) in the 
absence of improved earnings, continuing and larger loans are 
inevitable from government sources to mect fixed charges, 
and such continuation will give the government a stake in the 
roads sufficient actually to imperil private ownership.” 

Mr. Wheeler called attention to the fact that the railroads 
of the country are the largest single buying group and that 
their purchase of self-liquidating goods is profitable to them 
and enormously important to the country. Regarding the in- 
stallation of modern equipment, Mr. Wheeler said: “I do not 
need to use any illustration to this group who know so well 
what equipment of the most modern type does to the direct 
costs of operation and to reducing costs of maintenance and 
repairs. Such purchases would at once increase revenue ton- 
nage, increase employment, increase consuming power through 
wages distributed, expand general business operation, and 
through this expansion further increase tonnage and employ- 
ment not only to the point of interrupting the contraction from 
which we have suffered steadily since 1929, but serving to 
break the stranglehold of depression and produce an expan- 
sion movement that would restore a measure of normality. 

“You may well ask me if I think it is a matter of justice to 
appeal to the railroads of the country in this critical period 
through which they are passing to risk the incurring of further 
indebtedness and the assumption of further burdens in order 
to turn the existing devastating tide, and my answer is em- 
phatically no. 


“Justice alone could not 


exact further sacrifice from the 
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roads. It is a matter of recent history that in the generous 
co-operation given to the President in 1930, when he pledged 
the important industries to proceed with their normal opera- 
tions in spite of the thickly-gathering depression clouds, pur- 
chases were made and employment continued by the roads 
beyond immediate requirements. To urge the roads again to 
step into the breach may seem unreasonable, but since only the 
earnings from increased operating efficiency and from in- 
creased tonnage will provide required operating earnings and 
lacking earnings defaults are inevitable, it would seem that 
self-preservation would suggest their entering the market for 
the purchase of self-liquidating equipment and supplies, par- 
ticularly if payments can be arranged so that no immediate 
use of any of their present cash resources will be required.” 

Mr. Wheeler said that we have a right to be dismayed at the 
continuing process of curtailing purchases, restricting expendi- 
tures, liquidating debts and denying credit. He did not object 
to these processes when adjustments are necessary and wise 
at the beginning of a period of depression, but maintained that 
this negative program narrows the circle of operation; is a 
doctrine of defeatism, and, in the long run, will ruin any busi- 
ness of any country. 

In advocating a more constructive policy of adjustment, Mr. 
Wheeler said: “While it may seem like lifting ourselves by 
our own bootstraps, the decision to go forward of that largest 
single interest in the country, with the largest buying power 
and the largest distributive ability, may be the one factor that 
would turn the tide and save itself while saving the country 
from further indefinite suffering and loss. I hope you will 
believe me that when I put forward this suggestion I do not 
hold that manufacturers in broadly diversified lines are with- 
out responsibility to aid in this program.” 

Mr. Wheeler concluded his address with a concise restate- 
ment of a few of the corrective influences evident at the pres- 
ent time which were also mentioned in his address before the 
Purchases and Stores Division, and published in detail else- 
where in this issue. He maintained that if these favorable 
influences are accepted as reasons for confidence and faith by 
the people in increasing their purchases and in preparation for 
further business, railroad traffic and earnings will reflect the 
upward trend and the depression will have entered a new and 
more hopeful phase. 


Address by 
Mr. Gormley 


“Many abuses can be pointed to today as a result of the 
increase in private ownership of equipment in the past few 
years. Railroads are being required to perform extra switch- 
ing and incur unnecessary empty mileage in delivering such 
cars to shippers for loading where there is an available supply 
of railroad-owned or railroad-controlled equipment.” 

This statement, from a part of M. J. Gormley’s remarks at 
the 1931 annual meeting which he quoted in his address dur- 
ing the opening session of this year’s meeting, he said, rep- 
resented a situation which had not been eliminated or cor- 
rected during the past year, but had become worse. 

“In the light of conditions now existing,” he said, “I be- 
lieve that it will not be long before the railroads will adopt a 
tariff regulation which will correct the troubles they are now 
experiencing in connection with privately-owned refrigerator 
cars and restore to the railroads their right to arrange for 
their car supply in any manner they desire, so long as ade- 
quate and suitable cars are available for movement of the 
trathe offered. Such a rule is now being studied by all rail- 
roads, and we have no reason to believe that it will not be 
adopted in the near future.” 

In reviewing the situation in which the railroads find 
themselves today, Mr. Gormley pointed out that there are 
almost 600,000 less employes on the railroads now than in 
1929, and that all possible curtailments of expenditures are 
being made, but that no impairment of service has resulted. 
He said that while 894,264 new freight cars and 15,431 loco- 
motives had been placed in service since 1923, the retirement 
of old equipment had reduced the railroad ownership of 
equipment by 176,302 cars and 10,905 iocomotives. He at- 
tributed the excellent service to the railroads since 1923 to 
the investment made in equipment and other facilities and to 
shipper co-operation. “Of equal importance,” he said, “this 
service has been rendered, due to efficiencies and economies 
effected, at reduced cost. If there had been no reduction in the 
unit cost of railway operation between 1923 and 1929, net 
railway opcrating income in 1929 (which as you know was the 
last year of heavy traffic) would have been less than it was 
to the extent of $442,853,000. 
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“Such a tremendous saving argues irrefutably the wisdom 
of the expenditures which brought it about. Unfortunately, 
however, instead of reaping the benefit of this accomplish- 
ment, the railroads found that it was barely sufficient to off- 
set the effects of the general 10-per cent reduction in rates 
ordered by the Interstate Commerce Commission in 1922. 
In 1929, net railway operating income would have been greater 
than it was, had the 10-per cent reduction in rates not been 
made in 1922, by $454,793,000.” 

Referring to the criticisms of the railroads for a lack of a 
centralized research institution, Mr. Gormley cited a number 
of research projects which the railroads are conducting, 
through the agency of the various divisions of the American 
Railway Association, and concluded as follows: “While we 
feel that an undertaking of centralized research, as the term 
is understood in many industries, on a large scale would 
promise no results that cannot be attained under present 
facilities for research, it is possible that now, or at some 
future date, it may be necessary to expand in some way the 
work that is now being done. It is always a good thing to 
take an inventory of any kind, and to consider all possibilities 
of improvement in any direction. Under present conditions, 
therefore, it might be well for the Mechanical Division to 
give its consideration to the following questions: 

“Are there possibilities for greater accomplishment in the 
direction of improved service and economy of operation 
through centralized research, under the direction of the Me- 
chanical Division, beyond what has been undertaken? 

“If so, along what lines should such work be pursued? 

“a—In the development of standard equipment, cars and 
locomotives with a view to adoption of the best possible 
practices, with economy in original cost and maintenance, to 
a greater extent than has heretofore been undertaken. 

“b—In testing of new devices offered by manufacturers for 
improvement in locomotives and cars before adoption by any 
line, in order to insure experimental work being undertaken 
by an independent body and with a lower cost than is now 
incurred under present methods; with a further view of pre- 
venting expenditures for such devices until their merit is 
thoroughly proved by independent research. 

“c—Determination whether joint inspection service of ma- 
terials could be adopted with lessened expenses and without 
a decrease in the efficiency of the present method. 

“d—Investigation of the manner of billing for car repairs, 
including feasibility of handling through a clearing house or 
otherwise, thereby eliminating accounting expense. 

“e—Should there be established a clearing house to which 
individual railroads would report as to new methods or new 
devices adopted, in order that proper publicity could be given 
and in order that the information might be disseminated 
promptly to all lines for their mutual benefit. 

“f—-Such other matters as the Division, itself, may deter- 
mine as advisable in the interest of the adoption of the best 
possible practice in all matters relating to equipment and 
mechanical devices of every sort.” 


Address by 
Frank McManamy 


On Friday morning Frank McManamy, member of the In- 
terstate Commerce Commission, delivered a short address ex- 
pressing the appreciation of the Interstate Commerce Commis- 
sion for the spirit of co-operation and helpfulness displayed 
by the Mechanical Division and its members in their relations 
with the commission. Mr. McManamy said that with the ex- 
ception of about six meetings he had been regularly attending 
the conventions of the Mechanical Division and its predecessor, 
the American Railway Master Mechanics’ Association, since 
1899, when he was a locomotive fireman. Mr. McManamy cited 
the record of persons killed and injured in 1931 as compared 
with 1907 to show the marked reduction in casualties which has 
taken place during that time and pointed out the impressive- 
ness of this record when compared with the safety of other 
forms of transportation since developed. He said that railway 
trains were about the safest place in the country and were also 
becoming about the most comfortable with the advent of air 
conditioning, and he expressed his admiration for the initi- 
ative displayed in developing this improvement which, com- 
bined with safety of railway transportation, he predicted would 
lead to a return of public favor for railway-passenger travel. 
Mr. McManamy dwelt on the legislative character of much of 
the work of the mechanical division and on the mutual inter- 
dependence of the division and the Interstate Commerce Com- 
mission in carrying out the provisions of the laws pertaining to 
railway service. 
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Report on 
Safety Appliances 


The report of the Committee on Safety Appliances sets forth 
the action taken on the report of the power-brake investiga- 
tion and the progress being made in the investigation of auto- 
matic train-line connectors, on which a separate report was 
presented by Harley A. Johnson, director of research. It also 
reports the favorable result of the letter ballot recently taken 
on three propositions: The recommendations covering the ap- 
plication of additional grab irons on each side of house, hopper 
and high-side gondola cars at the end opposite the side ladder ; 
rules to standardize the operation of uncoupling levers, and the 
standard locations for retaining valves on all types of cars. 


The Power Brake Investigation 


The committee quotes as follows from a report by Director 
of Research Johnson: 

“The investigation of power brakes and appliances for oper- 
ating power brake systems being conducted by the American 
Railway Association under order No. 13528 of the Interstate 
Commerce Commission has been continued during the past 
year. At the time of the 1931 convention the road tests were 
completed and the records of the tests were being compiled, 
analyzed and a report prepared. Reference is here made to 
the reports of the Director of Research at the annual meet- 
ings of the Mechanical Division for the years 1925 to 1931, in- 
clusive, which present the progress up to June, 1931. 

“The report of the investigation, which is now completed, 
has been prepared in two forms, one known as the abstract 
of the report and the other as a copy of the detail report. 
All of the men employed by Purdue University in connection 
with the power brake investigation were laid off prior to or 
at the completion of this report. The abstract of the report 
was submitted to the General Committee of the Mechanical 
Division and, after receiving the approval of this committee, 
500 copies were printed for distribution to the members of the 
association. 

“Four copies of the detail report were prepared at Purdue 
University. The Secretary of the Mechanical Division, at the 
direction of the General Committee, forwarded the original 
copy of the detail report to W. P. Borland, director of Bureau 
of Safety, Interstate Commerce Commission, on April 1, 1932. 
The second copy of the detail report is on file in the office of 
the secretary of the Mechanical Division in Chicago. It is 
planned to file the third and fourth copies of the detail report 
in ne of the association in New York City and Washington, 
D. C.” 


Automatic Train-Line Connectors 


The progress being made in the automatic train-line con- 
nector investigation was reviewed in a separate report pre- 
sented by H. A. Johnson, director of research, who is in charge 
of the investigation under the Joint Committee on Automatic 


Types of Connectors Selected for Laboratory Test 


Date of 
starting 
Type of Method of | Method of Type of tests— 
Connector support gathering ports Freight types 
Robinson— f 
Wing® ...... Coupler Wing type Butt face Sept. 29, 1930 
Robinson—Pin 3 
and funnel... Coupler Pin-and- 
funnel Butt face Dec. 20, 1930 
American ...... Coupler Pin-and- 45 deg. 
funnel (approx. ) Feb. 13, 1931 
Roberts ....... Coupler Wing type Butt face July 16, 1931 
Workman— , 
Robinson .... Coupler Wing type Butt face «sss ee eee eee 
National ...... Coupler Pin-and- 67 deg. , 
funnel | (approx.) April 23, 1931 
Cobb ......... Carbody Modified pin 
and funnel Side port =... ... eee 
Johnson ...... Carbody with 
guide from Modified pin 60 deg. f 
coupler and funnel (approx.) April 4, 1932 
McTaggart .... Coupler Combination 
of wing and 
pin-and- 
gttn funnel Side port aiy ariariss a 


* Tests of the passenger type were started October 20, 1931, and a test 
of a passenger connector on one car and a freight on the other was 
started on February 12, 1932. 


Train-Line Connectors of the American Railway Association. 
Direct supervision is in the hands of a sub-committee headed 
by C. E. Chambers, chairman of the Committee on Safety 
Appliances, and of which R. L. Kleine, chairman of the Com- 
mittee on Couplers and Draft Gears, and G. H. Wood, chair- 
man of the Committee on Brakes and Brake Equipment, are 
members. 
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The report states that 46 companies or individuals have 
submitted plans or specifications of their devices. Nine dif- 
ferent devices have been selected as representative of the 
various types, and six freight and six passenger connections 
of each have been ordered for laboratory tests. The table 
shows the names of these devices, classified as to method 
of support, method of gathering and type of ports. For freight 
service, all of these, except the Workman-Robinson, Cobb and 
McTaggert, have been delivered. For passenger service, the 
Robinson wing type is the only passenger connector which 
has been delivered. 

Several devices have been proposed which combine the car 
coupler and the train-line connector in a single device, but the 
director reports it has been advisable to delay the consideration 
of devices of this type until after those which do not require 
a change of the present car couplers have been investigated. 

Representatives of the Bureau of Safety, the train-service 
brotherhoods and the manufacturers of the devices being 
tested have been present at various times during the conduct 
of the tests. 

The report was signed by C. E. Chambers (chairman), su- 
perintendent motive power and equipment, Central of New 
Jersey; C. J. Bodemer, superintendent machinery, Louisville 
& Nashville; F. W. Hankins, chief motive power, Penna.; F. H. 
Hardin, assistant to president, New York Central; J. Purcell, 
assistant to vice-president, Atchison, Topeka & Santa Fe, and 
J. aa general superintendent car department, Baltimore 

io. 

Action.—-The report on Safety Appliances and the report 
of the director of research on the Automatic Train Line Con- 
nector investigation were accepted. 


Report on Locomotive 
And Car Lighting 


The rapidly changing horizon of the field for electrical 
energy on our trains makes it practically impossible to submit 
exact recommendations at this time. However, as a record 
of. progress, your committee would submit the following report. 


Power for Air Conditioning 


Depending upon the type and construction of the cars to be 
equipped for air conditioning and the territory in which the 
car will operate, it has been fairly well established that 
mechanical equipment of from two to six tons of ice refrig- 
erating capacity is required properly to cool a passenger train 
car during the hottest periods of the summer, the lower figure 
being suitable for well insulated cars in the cooler zones and 
the higher for steel cars in the hotter zones. The power re- 
quired to produce this capacity will run not less than 11⁄4 hp. 
per ton, including auxiliary equipment. The production of 
this amount of power on a car, in addition to the present light- 
ing requirements, is quite a problem. 

Air-conditioning equipment now installed, or under con- 
struction, can, for our purposes, be classified as follows: 

1—Systems using ice as the refrigerant which requires less 
than 1 kw. of electric power per car for pumps, blowers, fans, 
etc. This is the simplest system as far as power requirement 1s 
concerned. The 1 kw. or less needed can, in many cases, be 
taken from the existing car-lighting equipment. | i ; 

2—Compressor systems of mechanical refrigeration with 
electric power drive obtaining their power by one of the fol- 
lowing methods: (a) Additional axle generator of suitable size 
to furnish the required power, and in addition charge a large 
capacity storage battery which furnishes power when the car 
is standing; (b) axle generator of suitable size for use while 
car is in motion and requiring connection to outside power 
lines when standing at terminals and when precooling; (c) 
head-end system. i 

With mechanical systems having the compressor or com- 
pressors electrically driven a much larger generator is fre- 
quently needed. Most of the installations now being made will 
use either a 71⁄4 or 10 kw. generator in addition to the car- 
lighting generator. One generator of 15 kw. capacity will be 
offered in the near future. It is hardly practicable to drive 
such generators from the axle with the usual flat-belt arrange- 
ment, for the power to be transmitted is not only much greater, 
but, the speed ratio cannot be obtained with reasonable size 

ulleys. ; . 

p Storage batteries to furnish power when the car is standing 
are now being offered with capacity up to 1,000 amp.hr. at the 
eight-hour rate, which will go in a standard battery box. The 
same battery can also be used for lighting. i 

Mechanical systems not using a battery for stand-by service 
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require a motor which must be “plugged in” to outside power 
circuits. The amount of power required, if several cars on a 
train are cooled, cannot be furnished by existing battery-charg- 
ing installations. The distribution of such amounts of power 
at 32 volts is not economical because of heavy losses and the 
large size of copper required. Where new installations are 
to be made for this purpose, the logical method, and that 
recommended by the power companies is to use 220-volt, three 
phase distribution. 

3—Compressor systems of mechanical refrigeration with the 
compressor driven from the car axle by a direct drive through 
suitable speed-control equipment, while the car is in motion, 
and driven by a separate electric motor connected to outside 
power lines when the car is standing at terminals and when 
being precooled. Power for auxiliary equipment is taken from 
the car-lighting system. 

4—Systems using steam for power for refrigeration ap- 
paratus and requiring 21⁄4 hp. of electrical energy from the 
car-lighting system for the auxiliary equipment. 

The system using steam as the main source of power is re- 
ported as requiring per car per hour approximately 170 Ib. of 
steam at 55 1b. pressure. Tests made indicate that this amount 
of steam can be obtained from the train-line in summer for 
approximately a 15-car train. Increasing the train-line from 
2 in. to 2% in., with the use of 2-in. metal connectors, would 
be required to permit the handling of more cars. As offered, 
this system includes a generator and battery of proper size tu 
take care of the additional electrical power required. 


Drives for Axle Generators on Passenger- 
Train Equipment 


Diehl drives have now been in service for over three years 
and the service obtained has been quite satisfactory. A single 
railroad having 60 cars equipped with the Diehl type of drive, 
56 of which have been in service over one year, 17 over two 
years and 6 over three years, reports that since November, 1930, 
five equipments have made a total mileage of 785,850. During 
this period no defect was reported which necessitated making 
any repairs between terminals. One of these equipments was 
operating on a train the speed of which averages over 60 miles 
an hour. The maintenance cost of these equipments averaged 
$57.17 per car per year, $20 of which was on account of 
grease. Tests recently completed demonstrate that a different 
quality of grease will operate.satisfactorily and should reduce 
this item very materially. 

A Stone drive No. 2 is operating on one Canadian road and 
the results obtained are reported as very satisfactory. An ap- 
plication made in November, 1930, has been in continuous 
operation on main-line trains. On February 13, 1932, the car 
was sent to the shop for general repairs and on removing the 
equipment it was found to be in very good condition, there 
being no signs of wear on worm or driving gear, housing, 
clutch, etc. The total mileage obtained to date is 94,926 miles. 
No repairs have been made to this equipment to date, the only 
charge being one for oil amounting to approximately 20 cents 
per month. It is, however, understood that the manufacturers 
are prepared to provide a larger oil well, which considerably 
nes the length of oiling periods over the present 350 
miles. 

Reports of the performance of the Foote drive for generators 
of 2 to 5 kw. capacity, and in service approximately four 
years, are satisfactory as to costs and reliability. 

The Safety Car Heating & Lighting Company, in collabora- 
tion with the Morse Chain Company, is developing a V-chain 
drive for axle generators, which consists essentially of a spe- 
cial form of silent chain with a shroud placed around the 
links so as to give the chain a V-section. This chain runs 
in sheaves having specially faced V-grooves. In this way all 
the advantages of the silent type of steel chain are retaine 
and at the same time it is not necessary to use sprockets for 
it to run on. 

Each chain when made up is supplied with several coupling 
links so that it is possible to separate the chain as well as pos- 
sible to adjust the length of the chain to meet service conditions. 

Texrope drives, reported as applied to 15 Pullman cars, con- 
sist of a three-groove split-axle pulley, a three-groove gener- 
ator pulley and three 7-in. by 54-in. V-belts of a suitable 
length for the pulley centers. The belts are endless and it is, 
therefore, necessary to put them over the wheels, around the 
brake beam and through a slot arranged in the truck end sill. 
This slot is covered with an angle-iron splice plate bolted to the 
end sill. 

The drive will transmit 12 hp. at 30 m.p.h. without overload- 
ing the belts. There is practically no slip. While there is 
more expense to renewing belts than with the usual flat belt, it 
is probable that this expense would be justified in view of the 
life of the V-belts and freedom from slippage. The first drive 
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has run 180,000 miles without repairs. These drives have gone 
through two winters, but not enough bad weather was en- 
countered to determine whether the drive will always work 
under the severest winter condition. 

Dayton-Roderwald Drive.-—The Roderwald belt, which has 
been used quite extensively in Germany for axle generator 
drives, is being developed in this country by the Dayton-Rubber 
Company. The belt, which is of the V type, 2 in. wide and 
about % in. thick, is made of folded bias fabric. This gives 
it sufficient strength to hold a fastener, making it unnecessary 
for the belt to be endless. 

This belt has been used with several types of drive mecha- 
nisms for car-lighting work. One of these, which has been 
applied to a number of cars, had the generator mounted semi- 
rigidly on the end sill of the truck. The generator pulley is 
mounted on a tension device also mounted on the end sill, 
and is connected to the generator shaft through a short shaft 
containing two universal joints. This arrangement is claimed 
to function during severe winter weather when the usual flat 
belt slips badly. 

Reports received indicate that mileages of 75,000 or better are 
being obtained with this belt. Extensive research is still going 
on anticipating improvements in this performance. 

A special direct drive designed by the Pullman Car & Manu- 
facturing Corporation for developing power necessary to oper- 
ate air-conditioning equipment consists of a split cast-steel 
hub or quill mounted on rubber bushings applied to the standard 
railway car axle. This split hub carries a hardened-steel spur 
gear at each end and spacer rings adjoining each gear to keep 
the pitch circles tangent. A tension spring keeps these spacer 
rings in contact. The driven member is attached to the truck 
end sill and includes a housing carrying a pair of bevel gears 
operating in oil. One of these bevel gears is mounted on a 
shaft which runs parallel to the axle on each end of which 
is carried a spur gear which mates with the gears on the 
hub of the drive member. The bevel gear housing is mounted 
in such a manner that it will follow the movement of the axle 
in all planes while in operation. 


Effect on Train Tonnage of 
Added Car Resistance 


In connection with the adding of power developing equip- 
ment, both electrical and mechanical, through the medium of 
the car axle, freight or passenger, and the apparent thought 
that such added load can be almost indefinitely pyramided, 
attention must be brought to the fact that there will be limits 
beyond which one cannot go without anticipating either larger 
locomotives or a reduction in the tonnage ratings. 

Any theoretical estimate as to what these added individual 
car loads amount to should be closely checked by actual service. 
With that thought, the committee suggests that railroads 
should endeavor to obtain in the various assignments of their 
dynamometer cars some comparative figures on train and car 
res#stance, with and without axle generators installed, and make 
such figures available for the study of the Mechanical Division. 
With a reasonable amount of such data, the trend as to the 
net added train or car load could be indicated. 


Other Subjects—Telephone 
and Radio Facilities 


[The Committee is continuing a review of the installations of 
plugs and receptacles for electric marker lights and is consider- 
ing the possibility of the use for this purpose of the plug and 
receptacle being developed by the Telephone and Telegraph 
Section for plugging in telephone lines to passenger-train cars 
at stations. A tentative form for battery guarantee has been 
developed by the committee which will soon be reviewed by the 
battery manufacturers. A study of the advisable location and 
details of application of radio antennae is being made in co- 
operation with the Electrical Section for the purpose of pro- 
tecting against accidental contact with high tension trolley 
wires. The committce suggests that the revisions which have 
already been prepared for Section H of the Manual be deferred 
in the interests of economy, as the present recommended prac- 
tices do not appear to be in serious conflict with the actual 
practice.—Editor.] 

The report was signed by W. E. Dunham (chairman), 
superintendent car department, Chicago & North Western; E. 
P. Chase, assistant engineer, Pennsylvania; H. A. Currie, elec- 
trical engineer, New York Central; E. Wanamaker, electrical 
engineer, Chicago, Rock Island & Pacific; A. E. Voight, engi- 
necer car lighting, Atchison, Topeka & Santa Fe; F. O. Marshall, 
electrical engineer, Pullman Company, and P. J. Callahan, 
supervisor car and locomotive electric lighting, Boston & Maine. 

Action—The report of the Committee on Locomotive and 
Car Lighting was accepted. 
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Automotive 
Rolling Stock 


The work of the Committee on Automotive Rolling Stock 
for the year 1931-1932 comprised the revision of the list of 
the rail-motor cars put in service since 1923, bringing it up to 
date, arranging it more conveniently, and making a special study 
relating to streamlining of railroad equipment with particular 
reference to rail-motor cars. 

Questionnaires were sent out relating to rail-motor cars 
put in service since the last report of the committee. Replies 
were received from 142 railroads in Canada, Mexico and the 
United States. Of this number but 16 had any changes or ad- 
ditions to their rail-motor-car equipment, two were making 
their initial report and 124 had nothing to report. The total 
number of cars placed in service since 1923 is now 769. Dur- 
ing the same period the average horsepower rating of the cars 
placed in service rose from 97.5 in 1923 to 508 in 1932. Un- 
usually complete and comprehensive data concerning the cars 
in service are included as an appendix to the report. These data 
include salient points regarding both car body and motive 
power and are arranged under the following headings: Number 
of cars, date (year) in service; type of power plant (whether 
source of energy is steam engine and boiler, oil or gasoline 
engine, or storage battery, and whether transmission is elec- 
trical, mechanical or hydraulic); total horsepower of power 
plant and whether latter is composed of one or more units; 
overall length of car; length of engine compartment; length 
of baggage (or express) compartment; length of mail (R.P.O.) 
compartment; length of passenger compartment (total length 
regardless of division into smoking, passenger sections, etc.) ; 
seating capacity; and weight. 


Streamlining of Cars 


Concerning the streamlining of railroad equipment, with 
particular reference to rail-motor cars, the report states: “The 
railroads today can claim safety in transportation as one of 
their cardinal virtues. Beyond this, however, probably the two 
next most important qualities demanded by present-day trans- 
portation are speed and economy. Streamlining affects these 
two items vitally, and hence should be considered for railroad 
equipment where physical or other limitations do not prebent.” 

Information concerning a quantitative determination of the 
effects of streamlining are included in the report. Credit for 
this section of the report is given to O. G. Tietjens and K. C. 
Ripley, who made a study of these effects and presented their 
findings to the American Society of Mechanical Engineers. 
An abstract of their paper was published in the February, 1932, 
issue of the Railway Mechanical Engineer, page 61. The re- 
Port also includes a description of the streamlined cars used by 
the Philadelphia & Western of which the following is an ab- 
Stract: 


High-Speed Streamlined Interurban Cars 


It is apparent that there is a wide difference between per- 
fectly streamlined trains or cars and existing trains or cars. 
The former would in all probability be impossible of con- 
struction without great divergence from present-day standards. 
It is, however, quite feasible to compromise and apply stream- 
lining to new equipment without too great sacrifice either of 
existing standard or of the advantages of full streamlining. 
This, in effect, has been actually accomplished in the case of 
10 new electric interurban cars recently placed in service on 
the Philadelphia & Western. 

The design of these cars was predicated on extensive wind- 
tunnel tests. This is undoubtedly the first example in this 
country of the direct application of wind-tunnel test results to 
the design of railroad equipment. 

The following table gives the percentages of power saving 
at various speeds from 20 m.p.h. to 90 m.p.h. of a streamlined 
model compared with a model of an existing interurban car 
operated by the same electric line. 


Power reduction, 


Due to double-end train operation and other practical con- 
siderations, the cars as finally constructed departed somewhat 
trom the streamlined model. They were, however, streamlined 
to the greatest extent possible consistent with physical and 
operating conditions. 
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The principal dimensions and weights of the cars are as fol- 
lows: 


Dimensions i 
Overall length ....... 00. cece ccc cee eee eee 55 ft. 2 in. 
Length over body corner posts ...... 37 ft. 8 in. 
Length of vestibules over dashes .... Signa 8 ft. 3 in. 
Truck centers ecdesia cece eee reece eens 34 ft. 0 in. 
Extreme width ............. sees cece eee e eee 9 ft. 2% in 
Height from rail over roof ..............+-. 10 ft. 6% in. 
Height from rail to top of car floor ......... 3 ft. 3 in 
Height from floor to ceiling .........-.+..-. 7 ft. % in. 
Height of door opening 6 ft. 2 in 
Width of door opening 2 ft. 10 in 
Width of seats ....... 40 in 
, Width of aisle 24 in. 

Weights: 

Body less electrical and air-brake equipment. . 21,620 Ib. 
Electrical and air-brake equipment .......... 4,000 Ib. 
rucks ....... 16,390 Ib. 
Motors and gears 10,380 Ib. 
Total 52,400 Ib. 

No. of motors per car 4 


Total motor horsepower per car nied 400 


16 min, 


_ The center of gravity of the cars was lowered for easy rid- 
ing at high speeds and the overall height of the cars was kept 
as low as possible in the interests of reduction of end area and 
consequent decrease in air resistance. Aluminum was used 
extensively to reduce weight. 


Application of Streamlining to Rail-Motor Cars 


The application of streamlining to rail-motor cars could be 
undertaken with two objects in mind; viz. to reduce air 
resistance at the higher speeds for the sake of increased econ- 
omy, or to create a special high-speed type of self-propelled 
rail-motor car, corresponding to the P. & W. interurban car. 

Reducing air resistance at the higher speeds would make 
possible the use of smaller power plants for the same speeds 
with reduction in weight and operating expense, or would 
allow of greater utilization of the larger power plants to haul 
greater loads or operate at higher speeds or both. Either alter- 
native should be attractive, provided there is a sufficient 
amount of high-speed operation to make the economy obtained 
worth the expense. 

It would seem that for the second objective, i.e., the cre- 
ation of a special high-speed type of rail-motor car, there 
should be some attractive fields of application where traffic 
could be stimulated and built up to profitable amounts. Cer- 
tainly, really high-speed operation of comfortable, clean cars, 
free from the annoyance and discomfort of smoke and cinders, 
should make a favorable appeal for patronage and should offer 
strong competition to both buses and airplanes. 

Streamlining gives promise of making practicable the de- 
velopment of such a type of car by eliminating the need for 
the excessively large power plants with their attendant high 
operating expense that would otherwise be required for high- 
speed operation. The cost of high-speed operation, from the 
standpoint of rolling stock, may quite possibly be brought within 
reasonable limits by this means. In view of the present-day 
demand for speed, any agency tending to do this is worthy of 
consideration. 


Conclusion 


Regarding activities of the Committee on Automotive Rolling 
Stock for next year, it is proposed to keep the tabulation on 
rail-motor cars put into service since 1923 up-to-date. 

It is the recommendation of the committee that further study 
be made of streamlining of rail-motor cars with the ultimate 
aim of wind-tunnel or service tests. Concerning the desirability 
of this, the committee requests the opinion of the members. 

To make the work of the committee as helpful as possible 
to the various railroads of the A.R.A., suggestions as to future 
activities would be greatly appreciated. 

The report was signed by P. H. Hatch (chairman), assistant 
engineer, New York, New Haven & Hartford; H. F. Finne- 
more, assistant electrical engineer, Canadian National; B. N. 
Lewis, mechanical superintendent, Minneapolis, St. Paul & 
Sault Ste. Marie; F. K. Fildes, assistant engineer, Pennsyl- 
vania; J. R. Jackson, engineer tests, Missouri Pacific, and E. 
Wanamaker, electrical engineer, Chicago, Rock Island & Pacific. 


Discussion.—Following the presentation of the report, the 
question was asked the committce what the railroads will get 
out of the application of streamlining. Chairman Hatch re- 
plied that the value of streamlining hes in high-speed service 
where speeds of 60 or more m.p.h. must be maintained. Such 
speeds, he intimated, may become necessary in some classes 
of service to meet competition of other transportation 
agencies. 


264 


Report on Electric 
Rolling Steck 


Developments which have especially interested the Commit- 
tee on Electric Rolling Stock include series-commutating type 
electric traction motors and transformer-tap voltage control 
of such motors. The report states that “during the past few 
years the design of single-phase, commutator-type traction 
motors has made remarkable progress and as a result, this type 
of motor stands out today as a vastly improved piece of ma- 
chinery.” As an example of the application of such motors, 
the several new locomotives as developed by the Pennsylvania 
are discussed. 

Concerning voltage control, the report mentions the type of 
control developed by Brown-Boveri & Company, Ltd., Baden, 
Switzerland, and applied to locomotives rated at 6,400 hp. in 
which all of the low-tension switching equipment, with accom- 
panying heavy conductors, are eliminated. The motors are per- 
manently coupled to the low-tension side of the transformer 
and all speed control of the locomotive is effected by means of 
tap changer switches on the high tension winding of the trans- 
former. These switches operate under oil, are attached to and 
made a part of the transformer. 

Mention is also made of a commutatorless single-phase trac- 
tion motor also developed by Brown-Boveri & Company. 

The committee has studied the question of a standard system 
of nomenclature for electric locomotives and internal combus- 
tion engine locomotives having electric transmission. It was 
recommended that the American Railway Association adopt 
a system of nomenclature in which numbers are used to des- 
ignate idle axles, letters to designate driving axles, a plus 
sign to show an articulated joint, and a minus sign to indicate 
swivel type trucks not articulated. Under this system the des- 
ignation 1-D-1 indicates a locomotive with a single-axle guiding 
truck at each end and four driving axles in a rigid wheel base 
in the center. 

The report was signed by R. G. Henley (chairman) super- 
intendent motive power, Norfolk & Western; J. H. Davis, 
chief engineer electric traction, Baltimore & Ohio; J. V. B. 
Duer, electrical engineer, Penna.; J. W. Sasser, superintendent 
motive power, Virginian; R. Beeuwkes, electrical engineer, C. 
M., St. P. & P.; L. C. Winship, electrical engineer, Boston & 
Maine; H. A. Currie, electrical engineer, New York Central, 
and A. L. Ralston, mechanical superintendent, N. Y., N. H. & 


‘Action. —The report of the committee was accepted. 


Report on Material 
Specifications 


The Committee on Specifications for Materials presented a 
report covering revised specifications for four items, two ex- 
hibits being included to provide detailed specifications for heat- 
treated carbon-steel helical springs, and for certain high-pres- 
sure pipe fittings, 

Helical Springs—A complete revision of these specifications 
has been made to provide for heat-treated springs, in which 
the process of heat treatment is specified, rather than to at- 
tempt to secure such treatment by close tolerances on the fin- 
ished springs, as is done in the present specifications. These 
specifications were prepared by the American Society for Test- 
ing Materials, and have been published and used for about two 
years with marked success, as reported by the spring manufac- 
turers, and one member of this committee who has made some 
experiments. It is suggested that the revised specifications be 
adopted as recommended practice to replace the present stand- 
ard specifications. 

New Car Oil—This committee was requested by the Com- 
mittee on Lubrication of Cars and Locomotives to consider 
the inclusion of requirements for an all-year-service car oil, 
and recommended that, in addition to the present requirements 


All-Year Service Car Oi) 


Flashi. “Mitissiuevsc ceed etede Oradea weet sae she Sa ae 275 deg. F 
Saybolt viscosity at 210 deg. F., min. X 50 sec 
Saybolt viscosity at 100 deg. F., max. 320 sec. 
Maximum pour point test yay Zero 


Water, max........06 ya 
Tarry matter, max... .. 
Insoluble impurities (dirt), ma 


cent 
cent 


for summer and winter car oil, the following requirements 
shown in the table, for an all-year-service car oil be added to 
the table at the beginning of the specifications. These specifi- 
cations, when approved by the Committee on lubrication, should 
be submitted to letter ballot. 
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Umons and Combination-Union Fittings for 300-Lb. Pres- 
sure—These specifications have been severely criticized because 
the material used in malleable-iron unions was required to 
meet the A. R. A. specifications for malleable-iron castings. 
These specifications do not permit the use of the cupola proc- 
ess and require a minimum tensile strength of 50,000 Ib. per 
sq. in. and a minimum elongation of 15 per cent. A large 
proportion of the total tonnage of malleable-iron pipe unions 
and fittings is manufactured by the cupola process and, in or- 
der not to include these fittings, it was necessary not only to 
omit reference to the process of manufacture, but to omit the 
physical-test requirements of the present specifications, since 
cupola malleable iron will not meet these requirements. There- 
force, these specifications have been revised, as shown in one 
of the exhibits. The title and scope have changed to include 
screwed fittings, which were standardized as to dimensions by 
the Committee on Locomotive Construction and approved by 
letter ballot in 1931. The process clause was revised so as to 
call for malleable iron or steel without reference to the process 
of manufacture. 

Malleable-Iron Castings—In accordance with a request from 
the secretary of the Malleable Iron Research Institute to bring 
these specifications into line with present-day practice, Section 
II, Tension Tests, has been revised to increase the minimum ten- 
sile strength from 50,000 to 53,000 lb. per sq. in., and the 
elongation in 2 in. from 15 to 18 per cent. It is suggested that 
these recommendations be submitted to letter ballot of the as- 
sociation, 

This report was signed by F. M. Waring (chairman), engi- 
neer of tests, Pennsylvania; C. P. Van Gundy, engineer_of 
tests, Baltimore & Ohio; Frank Zeleny, engineer of tests, Chi- 
cago, Burlington & Quincy; H. G. Burnham, engineer of tests, 
Northern Pacific; J. C. Ramage, engineer of tests, Southern; 
J. H. Gibboney, chief chemist, Norfolk & Western; F. T. Quin- 
lan, asst. engineer of tests, New York, New Haven & Hartford; 
T. D. Sedwick, engineer of tests, Chicago, Rock Island & Pa- 
cific; H. W. Faus, engineer of tests, New York Central and 
> E. Chapman, engineer of tests, Atchison, Topeka & Santa 

e. 

Discussion.—Chairman Waring stated that following the 
publication of advance copies of the committee’s report, a 
conference was held with the Committee on Lubrication, and 
it was decided that, in view of the fact that a satisfactory all- 
year car oil is still in the process of development, it is too 
early to justify issuing detailed specifications; that the para- 
graph giving these specifications in the committee’s report 
should be eliminated and progress in developing an all-year 
car oil reported. 

Action.—With this modification, the report of the commit- 
coe accepted and the recommendations submitted to letter 

allot. 


Report of Committee 
on Locomotive Construction 


_ The report of the Committee on Locomotive Construction 
is divided into five parts, including the design of three funda- 
mental locomotive parts; standardization of high-pressure 
valves; advantages and disadvantages of high boiler pressure; 
development and use of oil-electric locomotives; and the use 
of back pressure and initial pressure gages, including auto- 
matic cut-off control. 


Design of Fundamental Parts 


The committee, after meeting with the Committee on 
Wheels, recommends a flange and tread contour applicable to 
all rolled-steel and steel-tired wheels of locomotives and cars. 

his contour, which includes a reduction of flange height to 
one inch and elimination of the secondary chamfer, is shown 
in detail in the report of the Wheel Committee. 

Pursuant to instructions from the Mechanical division, the 

ommittee on Locomotive Construction recommends a proposed 
design of eccentric crank for locomotives to avoid the use of 
transverse bolts passing entirely or partially through the crank 
pin. The design suggested accomplishes this result with the 
least possible departure from consecutive and proven practices, 

ut is purely tentative and has not yet been tested in service. 

A discussion of the design of drawbars and connections 
between engine and tender is included in this part of the com- 
mittee’s report. It covers drawbars, safety bars and chains, 
and affords simple formulas for determining the proper di- 
mensions and proportions of these important parts. 

Formulas for use in designing drawbars—Area in sq. in. 
through body of bar A X 


= or = 


18.000 
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Where: T = Tractive torce in pounds. 
W = Total weight of engine loaded in pounds. 
Use the largest area obtained by either method. 
These formulas apply to central safety bar as well as draw 


r. 
A simple formula for diameter of pin in inches is: 


4,500 x B 
Where: T = Tractive force in pounds. 
B = Depth of bar. 
E = Diameter of pin. 
4,500 = Bearing pressure per square inch. 
Where the depth of pocket is not more than % in. greater 
than thickness of draw bar. 
Formulas for designing draw- and safety-bar pin considered 
as a beam fixed at both ends: 
For the condition of bending, 


TL 


M = 

8 

and Z = .ldď? (actually .098d*) 
TL 

S= — = “Ss” 


Z PERON EE E 


od = 


Where: S = Tensile stress in Ib. per sq. in. 

M = Bending moment. 

T =Tractive force in Ib. 

L = Depth of pocket in in. 

Z = Section modulus. 

d = Diameter of pin in inches. 
Assuming working stress of 4,500 Ib, per sq. in. and allowing 

14 in. on the diameter of the pin for wear: 
8/7 TL 
d= sen + 34” (formula for bending) 


3,600 
For the condition of shear, 


F=TxXx 


F 
and S1 = —— (actually .7854d?). 
8d? 


Where: S1 = Shearing stress in lb. per sq. in. 
F = Maximum shearing load in Ib. per sq. in. 
H = ¥, the depth of bar eye in inches, 


A shearing stress is usually taken as 0.8 of the tensile stress 


when considering wrought iron or steel. Then: 
I TXL—E 
d= / _ 
/ L 
L — Ht CO in 
V SX BX 4,500 
i TXxXL—H 
7 L 
/ + % in. (formula for shear). 
v 2,800 


Both calculations should be made and the maximum figure 
used for diameter of pin. 

Formula for use in designing safety bars: 

Area in sq. inches through body of bar 


T w 


= or = 
2x s 22,500 


Where: T = Tractive force in pounds. T 
S = 3,750-lb. maximum fiber stress per sq. in. 
W = Total weight of engine loaded in pounds. 


prormula for determining the proper size of links in a safety 
chain: 


T 
758 X 4 


Where: A = Area of bar of which link is made, 
T = Tractive force. 
S = Maximum working fiber stress = 3,330 pounds 
per square inch. 


265 


The committee report includes a standard design and speci- 
fications for 300-lb. globe and angle valves for steam loco- 
motives. The factor of safety for the valve design suggested 


by the committee ranges from 16 for the 34-in. valve to 9 


for the 3-in. valve, with intermediate sizes in proportion. This 
is said to be not a breakage factor but a leakage factor, that 
is, the point at which leakage will occur around the valve bon- 
net. 

The recommendations of the committee for a standard valve 
for pressures higher than 300 lb, could not be covered by the 
committee this year and are planned for presentation in a sub- 
sequent report. ` 


High Boiler Pressures 


This part of the report covers a study of 2,889 locomotives 
with conventional-typė fireboxes, including one locomotive with 
325 lb. pressure; 90 with 275 lb. pressure; 1,416 with 250 lb. 
pressure; and 713 with 225 lb. pressure. Considerable informa- 
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Method of determining the principal dimensions of a safety 
ar 


tion regarding high-pressure locomotives used on 21 individual 
roads is included in the report; also a discussion of multiple- 
pressure locomotives and water-tube firebox boilers on the Bal- 
timore & Ohio. 

This part of the report is concluded with the following 
discussion of the advantages and disadvantages of high boiler 
pressure. 

“Within reasonable limits of high steam pressure for loco- 
motives, the amount of energy that can be stored in a given 
quantity of steam is increased by increasing the pressure and 
temperature of the steam, consequently less water is required 
to develop a given amount of power. The increasing power 
developed is obtained by expanding the steam to a greater 
degree in the cylinders. Greater capacity engines can de- 
signed for the same weight and more efficient use of the steam 
secured, through smaller cylinders, valve chambers and steam 
pipes with reduced area through which heat can be lost to the 
atmosphere by radiation. ; 


Tender End 


Engine End 


Area «akg where T. Trective Forse in pounds. 
eor Aree » rally where M: Toto! Loaded weight of engine in pounds. 


A:Width af body of bar 
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Method of determining the principal dimensions of a gen- 
erally satisfactory form of drawbar 


“Disadvantages include: difficulty with cylinder and valve lu- 
brication causing increased maintenance, necessitating stronger 
globe valves, pipe and cab fittings, etc. it may be desirable and 
probably necessary to discard the piston valve, in favor of some 
form of valve such as the poppet valve, which does not require 
lubrication.” 


Oil-Electric Locomotives 


The report includes a careful record of information secured 
from manufacturers and users of oil electric locomotives en- 
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tirely apart from gasoline-operated machines of the same 

eneral character. This information is presented in tabular 
orm, the first three tables covering 300-hp. locomotives on 
13 roads; the next two tables, 600- and 800-hp. locomotives 
on 8 roads. One of the charts shows graphically the total 
number of oil-electric locomotives in railroad service and the 
horsepower rating for all of these machines in the United 
States for the years 1925 to 1931, inclusive. As shown in the 
chart, the total number of locomotives as of January 1, 1932, 
is about 96 and the aggregate engine horsepower approximately 
62,000. The report also includes a chart showing comparative 
speed-tractive-force curves for the oil-electric locomotive and 
the steam locomotive which it replaces. The greater starting 
effort available is illustrated; also, the lower hauling capacity 
at speeds above 8 m.p.h. 

In discussing the comparative costs of oil-electric and steam 
operation in identical switching service, the committee reports: 
“From this it will be observed that the first costs of the oil- 
electric locomotives are considerably higher on the horse-power 
basis and the total operating costs per hour, including fixed 
charges and depreciation, while showing considerable Huctua: 
tion, are somewhat less than steam operation costs per hour. 
It is evident that with the higher availability for service pos- 
sible from the oil-electric locomotives, and lower terminal ex- 
pense for standby losses, the use of the oil-electric locomotive 
provides more hours of service with efficient and economical 
performance.” 

The report calls attention to the steadily improved design 
of the steam locomotive, resulting in a highly efficient machine 
for all classes of transportation, including local and terminal 
service now handled by oil-electric power. From the stand- 

int of smoke and noise prevention, the oil-electric locomotives 

ave an important advantage for terminal and city-yard opera- 
tions, tunnel runs and transfer operations in yards adjacent 
to residential sections. 


Cut-Off Contrel 


Referring to a cut-off control device automatically operated 
by the back pressure, the report states that 96 units of this 
device are in service at the present time on 13 railroads. The 


Curve “A” » 600 H.P. Oil-Electric-Max.Int. Power 
Curve"B*= 800 H.P.Oil-Electric-Max.int. Rower 
Curve"C"= BatteryOil-Electric-Max.int. Power 
Curve"D"= 0-8-0 Class-Steam Locomotive 
Curve’E"= 300 H.P. Oil-Electric-Max. Int. Power 
65000 Curve"F*= Oil or Battery Electric-Max.Ext. Power 
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report approves the general principle of operation of this 
device and states that its mechanical features, while some- 
what complicated, are not objectionably so. 

Another device, of which 600 units are in service on 10 
railroads, is one whereby the proper cut-off is indicated by the 
speed of the locomotive. The report states that while this 
device does not control the cut-off automatically, it gives clear 
indications to the engineman on a cab gage of the adjustment 
in cut-off which is required to obtain the maximum power 
available corresponding to the locomotive speed. Regarding 
the performance of this device, the report states: ‘Successtul 
results are obtained when the engineman pays strict 
attention to the indications of the control gage and handles 
his reverse gear accordingly. A careful check of the records 
from this device are helpful in designating those enginemen 
who need instruction in operating methods. Reports from sev- 
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eral railroads using this device indicate a substantial saving 
in fuel, as well as an increase in tonnage rating for engines 
using this device.” 

The report concludes with a brief discussion of the general 
use of back-pressure gages as a guide to locomotive operation 
in obtaining maximum tuel economy and increased tonnage. 

The report was signed by W. I. Cantley (chairman), mechan- 
ical engineer, Lehigh Valley; H. H. Lanning (vice chairman), 
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mechanical engineer, Atchison, Topeka & Santa Fe; H. A. 
Hoke, assistant mechanical engineer, Pennsylvania; G. McCor- 
mick, general superintendent motive power, Southern Pacific; 
E. C. Anderson, mechanical engineer, Chicago, Burlington & 
Quincy; W. G. Black, mechanical assistant to president, Chesa- 
peake & Ohio; C. E. Brooks, chief motive power, Canadian 
National; G. H. Emerson, chief motive power & equipment, 
Baltimore & Ohio; A, H. Fetters, general mechanical engineer, 
Union Pacific; R. M. Brown, superintendent motive power, 
New York Central, and S. S. Riegel, mechanical engineer, Del- 
aware, Lackawanna & Western. 

Discussion.—The necessity of two bolts through the eccen- 
tric-crank head to obtain the required fit on the crank pin 
was questioned and Chairman Lanning stated that the ec- 
centric crank was slotted on the center line to give both 
bolts effective draw. He said that the collar and longitudinal 
bolt through the crank pin are necessary as a safety measure 
to assist in holding the eccentric crank and particularly the 
keys in place, preventing the latter from working out and 
striking the eccentric rod. 

In connection with that part of the report devoted to higher 
boiler pressures, the necessity of a boiler of a type differing 
from the conventional design was questioned, and the proper 
treatment of water suggested as the simplest way to reduce 
maintenance. On one road where all waters have been treated 
for several years, broken staybolts amount to only a little over 
two per engine per year. 

Action—The report of the committee was accepted. 


Report on 
Loading Rules 


_As a result of meetings held with shippers and investiga- 
tons conducted during the past year, the committee recom- 
mends changes in the loading rules as hereafter outlined. 


General Rules for Loading Materials 


Rule 13—Revise tables on pages 9 and 10 to have length 
of overhang coincide with Rule 23; also add to these tables 
26 ít., 28 ft. and 30 ft. overhang on cars 50 ft. long or over. 

Rule 23—Revise tables on pages 13 to 19 inclusive to pro- 
vide for 26 ft.. 28 ft. and 30 ft. overhang on cars 50 ft. long 
or over and corresponding widths and weights. Also add a 
table showing length of overhang, widths and weights on 
60,000 Ib. capacity flat cars. 

Rule 30—Eliminate the last two lines following the letter 
D, from the headings over cuts on pages 25, 29, 33, 37, 41, 45, 
49, 53, 57, 61 and 65 and substitute the following note to fol- 
low section (c): ‘“Note—The following data was based on 
tables, pages 18 and 19, of fhe 1928 code.” 
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Revise drawings and tables on pages 26, 27, 28, 30, 31, 32, 
34, 35, 36, 38, 39, 40, 42, 43, 44, 46, 47, 48, 50, 51, 52, 54, 55, 
56, 58, 59, 60, 62, 63, 64, 66, 67 and 68, to provide for inter- 
mediate lengths of loads and from 1 in. to 3 in. clearance on 
sides of loads. 

The committee submitted revised tables in accordance with 
recommendations for changes in Rules 13 and 23. Loading 
diagrams were included in the report together with the neces- 
sary tables of dimensions for twin and triple loads when placed 
on cars 30 ft. 0 in. to 58 ft. 9 in. inclusive over the end sills; 
similar tables were included for twin loads only on cars 64 
ft. 0 in. long to 72 ft. 0 in. long inclusive over end sills. 


Group I— Loading of Structural Material, Billets, 
Wheels, Pipe, ete. 


Rule 201—Revise first sentence of this rule to read as fol- 
lows: “Plates too wide to be loaded flatwise on gondola cars 
may be loaded flat on flat cars, the load being held in place 
by 4in. by 6-in. straight grain hardwood clamps, not more 
than 7 ft. apart, extending across car, substantially secured 
by 34-in. holts passing through the stake pockets. 

Rule 214—Revise this rule to read as follows: “If the over- 
hang (C) exceeds one-third the total length (L) of load, 
as per Fig. 52, 54 and 55, the opposite end must be secured by 
means of a 4-in. by 6-in. clamping piece and %-in. bolts ex- 
tending through car floor, and held underneath by 2-in. by 4-in. 
by 12-in. cleats and cut washers.” 

Rule 217—Change third sentence of second paragraph to 
read as follows: “For floor loads the bearing piece should 
be placed on the car floor over the car body-bolster or be- 
tween the car body-bolsters, except that for flexible material 
and for rigid material not exceeding one-half the capacity of 
the car the bearing-piece may be located 12 in. beyond bolster 
on steel and steel underframe cars.” 

Rule 224—Change second sentence of first paragraph to read 
as follows: “The bolster shall not be less than 12 in. wide 
and of sufficient height to provide the necessary 4-in. clear- 
ance between lading and floor or end gates of idle car, but in 
no case must the height exceed the width. Sce Fig. 59 and 
60 for method of applying bolsters and braces.” 

Rule 228—Change the last sentence of this rule to read as 
follows: “Overhanging portion of the loads must be pro- 
vided with a minimum clearance at end of the load between 
the load and car sides as specified in tables under General 
Rule 30. 

Also eliminate second sentence from the note under this 
Rule and substitute the following: “The minimum side clear- 
ance at the ends and centers of such loads shall be as shown 
in General Rule 30 for a total length of load equal to the dis- 
tance between the bearing timbers plus twice the length of 
the longest overhang.” i 

Rule 238—Revise list of material shown on page 182 of 
Loading Rule Book. Reason—To meet present requirements, 
and correcting errors in connection with designating letters 
F, G, J and L. A sketch showing the parts required for load- 
ing girders and a revised list of material was included in the 
report. 

Rule 242—The list of material shown on page 197 of the 
Loading Rule Book is revised to meet present requirements 
and to correct errors in connection with designating letters 
F, G, and H. A revised list of material was included in the 
report. 

Rule 249—The proposed form for the revision of Rule 249 
affects the following paragraphs of the rule as noted: “All 
stakes must extend sufficiently above the load to tie together 
with wire and must be equally spaced.” To this paragraph is 
added the sentence, “Wire must be twisted taut.” 

To the paragraph reading, “Not less than six strands, three 
wrappings, of % in. diam. wire, or two strands, one wrapping 
of 3/16 in. diam. wire shall be used for all cross or inter- 
mediate ties” it is proposed to add the sentences, “Wire must 
be in good condition and ends twisted taut. The bolt or pipe 
used for twisting the wire must be secured so that tt cannot 
work loose in transit.” 

In the paragraph referring to intermediate wiring—Gondola 
Cars, Fig. 80, Sketch “A”, the sentence referring to the loca- 
tion of cross wire is revised to read as follows: “The loca- 
tion of this cross wire must be on top of the first tier extend- 
ing wholly or partially above the car sides.” 

The section of the Rule referring to Bearing Pieces and In- 
termediate Wiring—Gondola Cars, Fig. 80, Sketch “B”, it is 
proposed to revise to read as follows: “Bearing pieces not 
less than l-in. by 4-in. must be placed not more than 6 ft. 
apart betwcen each tier of pipe, extending full width of load. 
When this method is used each pair of stakes must be securely 
wired together at top of load, and when load extends more 
than 4 ft. above sides of car, one intermediate tie 
wire must be located approximately midway between top 
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Item Pes. Description 
A Brake wheel clearance. See Fig. 1. 
B 2 Bands with threaded ends as shown. 
Cc 4 Steel side braces secured with lag 
screws or spikes of % in. dia. 
D 4 Washer plates % in. x 4 in. x 6 in. 


Fig. 101-H—Minimum requirements for securing cylindrical boiler shells or tanks with steel blocking and bands—Flat cars 


of car side and top of load. Pipe must completely 
fill the space between the stakes; to accomplish this, 
fillers, the same width as stakes and thickness to suit, must 
be securely nailed to outside face of stakes. When pipe in 
top row does not completely fill the space between the stakes, 
blocks not less than 1-in. by 4-in. by 4-in. must be placed against 
the pipe and nailed to both ends of each bearing piece.” 

Rule 250-A—Add new paragraph to follow fourth paragraph 
reading as follows: “Bearing pieces not less than one in. by 
four in. extending across full width of load, not more than 
six ft. apart, between each tier, may be used.” 


provide not less| than i clearance 
to permit |curving. 


Cut Washers 


To be of sufficient height 
toprovide 4 fi 
See Rule 
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Rule 262—Revise Fig. 87 to show load in a four-door hopper 
car, [A sketch was included in the report.—EniToR.] 


Group IH—Loading Mine Cars, Engines, Ete. 


Rule 302—Add Rule 24 to General Rule reference and add 
paragraph 8 to read as follows: “Long cylindrical commodities 
weighing not more than 30,000 Ib. and not over 80 ft. in length 
and which would not become damaged due to being loaded on 
stationary bolsters, when loaded on two cars may be loaded 
and secured in accordance with Fig. 100-A. Long cylindrical 
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Fig. 100-A—Method of loading long cylindrical com- 
modities on two cars on stationary bolsters 
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commodities weighing more than 30,000 Ib. when loaded on two 
or more cars, must be loaded on pivoted bolsters and secured 
in accordance with Fig. 100-B.” 

Also add paragraph 9 to read as follows: “Steel bracing and 
‘ands as per Fig. 100-H, may be used for tanks more than 
ight ft. in diameter.” 

Ru e 302-A—It is proposed to revise Rule 302-A as follows: 

c paragraph reading, “Small diameter tanks loaded lon- 
inally on floor of car” is added “on floor of flat or gondola 

© In that section of the Rule referring to Fig. 101-A, 

1x proposed to revise paragraph two to read as follows: 

tanks may be loaded longitudinally (side by side) on flat 

lI ndola cars, as per illustration No. 1 

othe next paragraph a revision is proposed to make the 

0 sentence of the paragraph read as follows: “Tanks, 
> 9d three per pile in pyramidal form, as per illustra- 
No. 2, must be secured with two rods or bands, 
tc.” The remainder of this paragraph is unchanged. 

vyosed to revise the succeeding paragraph to read as 

“Tanks, loaded three per pile in pyramidal form, as per 

'n No. 3 (in gondola cars only), must have the tanks in 
oor layer placed against the sides of car. Jn no case must 
jameter of top tank, which completes the pyramid, be 
ær than inside width of car. Tanks of equal diameters in 
nile shall be secured with two rods or bands on end piles 

rod or band on intermediate piles. When diameter of 
ank exceeds diameter of bottom tanks, or where piles made 

‘nks more than 12 ft. in length, two rods or bands shall be 
u . on intermediate piles.” 

1t is proposed to change the next paragraph to read: “Tanks 
12 ft. or less in length loaded six per pile in pyramidal form, 
as per illustration No. 4, shall be secured with two rods or 
bands. Tanks more than 12 ft. in length shail be secured with 
three rods or bands.” 

It is proposed to change the next paragraph to read as fol- 
lows: “Rods securing two tanks loaded longitudinally (side 
by side), or not more than six tanks loaded in pyramidal form, 
as per illustrations No, 1, 2, 3 and 4, shall not be less than 
$% in. in diameter, or bands of equal strength with threaded 
ends. Each of these bands or rods may be substituted with 
high tensile strength steel bands not less than 2 in. in width, 
or wires having a total ultimate tensile strength of 7,200 1b.” 

It is proposed to change the next paragraph to read as fol- 
lows: “Tanks, 12 ft. or less in length loaded, as per illustra- 
tions No. 5, 6, ; and 8, shall be secured with two rods per 
pile, 34 in. in diameter, or bands of equal strength, with 
threaded ends. Tanks more than 12 ft. in length, shall be 
secured with three rods per pile, 34 in. in diameter, or bands of 
equal strength, with threaded ‘ends. Each of these rods or 
bands may be substituted with high tensile strength steel bands, 
not less than 2 in. in width, having a total ultimate tensile 


Number of Locomotives 


Brace Rod to ba fastened to angles 
or other substantial means ef 
tecurement must be provided 


strength of not less than 7,200 lb. In addition to these secure- 
ments, when loaded as per illustrations No. 5, 6, and 8, each 
pile 12 ft. or less in length shall be tied into a unit with one 
high tensile strength steel band entirely around each pile at 
center. Piles exceeding 12 ft. in length shall be tied into a 
unit with two additional high tensile strength steel bands en- 
tirely around each pile about 34 the length of tanks from each 
end. When loaded as per illustration No. 7 (in gondola cars 
only), the same number of high tensile strength steel bands 
shall be used in each case and all such bands shall be secured 
to the car sides. If necessary additional stake pockets or 3-in. 
by 3-in. by %-in. angles 6 in. long must be applied.” 

In the next, paragraph reading, “If high tensile strength bands 
or wires, etc.” the word “steel” is added after the words “high 
tensile strength” and preceding the words, “bands or wires. 

It is proposed to change the next paragraph in the rule to 
read as follows: “Each layer of tanks, when not loaded in 
pyramidal form, must be separated by at least two, 3-in. by 
4-in. bearing timbers. When loaded as per illustrations Nos. 5 
and 6, must have 4-in. by 6-in. chock blocks spiked to top and 
bottom of each bearing timber. When loaded as per illustra- 
tion No. 7 must have 4-in. by 6-in. chock blocks spiked to top 
and one 4-in. by 4-in. block, of sufficient length to come in con- 
tact with tanks i in bottom layer, spiked to bottom of each bear- 
ing timber.” 

In the paragraph reading, “Tanks, when not loaded in pyra- 
midal form must have tanks in the upper layer directly above 
those in lower layer” it is proposed to add the words, “except 
when loaded as per illustration No. 7.” 

In the last paragraph of the rule, referring to Note 2, it is 
proposed to add the words “above car sides on gondola cars and 
above floor on flat cars.” 

Rule 305—It is proposed to revise Fig. 104 as shown in a 
sketch included in the report. 

Rule 306—Revise Rule 306, Section (a), to read as follows: 
“When a derrick, crane, steam shovel and similar pivoted ma- 
chinery, except wrecking cranes, is shipped on its own wheels, 
having a boom that extends more than 30 ft. beyond the end 
sill of its truck frame, the boom must be detached from the ro- 
tating portion. H'hen detached boom is loadcd on cdjacent car 
and cables are not removed so as to completely separate the 
boom from the derrick car, the uncoupling apparatus on the 
couplers between the two cars must be disconnected so as to 
make them completely inoperative as per Fig. 104-B, or locked 
as per Fig. 4-A or 4-B. Where the boom extends 30 ft. or less 
beyond the end sill of the crane or steam shovel truck frame, 
it may be left attached to the rotating portion under the fol- 
lowing conditions :’ 

The report was signed by Samuel Lynn (chairman), superin- 
tendent rolling stock, P. & L. E.; R. H. Dyer, general car in- 
spector, N. & W.; E. J. Robertson, superintendent car depart- 
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ment, M. St. P. & S. Ste. Marie; G. R. Lovejoy, master me- 
chanic, D. T.; T. O. Sechrist, assistant superintendent ma- 
chinery, L. & N.; G. J. Nelson, superintendent of interchange, 
Chicago Car Interchange Bureau; R. B. Rasbridge, superin- 
tendent car department, Reading; W. B. Moir, chief car in- 
spector, Penna.; and J. A. Deppe, assistant superintendent car 
department, C. M. St. P. & P. 

Discussion—A suggestion was made that operating officers, 
particularly agents, should have the loading rules placed in 
their hands because inspectors are unable to determine how 
box cars are loaded. In answer to this suggestion, Chairman 
Lynn called attention to the fact that the committee is dealing 
with commodities mostly loaded in open cars, whereas the 
loading and packing requirements of most of the commodities 
loaded in box cars are covered in the tariffs. He referred to 
the fact that some joint study is being given to these problems. 

Action—The report was accepted and the recommended 
changes in rules submitted to letter ballot. 


Report of Committee 
On Tank Cars 


During the year the Committee on Tank Cars considered a 
total of 130 dockets and applications for approval of design 
of which 81 applications covered new cars or new tanks for 
existing cars of the fotlowing classes: 


ICC-105A400 .. 

ICC-105A500 .. 

ICC-106A500 .. 

ICC-107A3350 ... 
A35 


> 
aw 
> 
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Two, 2,000-gal. tanks mounted on one narrow gage 
wood underframe flat car ............eeeeeeeeee 


Total 


Twenty-seven applications covered alterations in existing 
equipment consisting of: Application of heater coils, applica- 
tion of insulation, application of rubber lining, application of 
safety valves in place of vents, application of new domes of 
increased capacity, application of bottom discharge outlets in 
place of washout castings, and conversion to compartment cars. 

Reduction in capacity from 10,000 to 8,000 gal. for the classes 
and number of cars following: 


Class No. of Cars 
ARAGTT na eE Foti go i see eo ens ciate 2 
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And 22 applications for approval of tank car appurtenances 
as follows: 


Tank-Car Appurtenances 
Dome covers 
..Dome cover safety devices 
ATOT Steel running boards 


Ve nts, IAE Heater coils 
Ne htt a tee EAN Ge. cts Safety valves 
i sie latoarn dc eens E ITTE Bottom outlet valve 


IONE EN Teta E aula Placard holder 
Heater coil cradle supports 
i PESEE TE EE ESON E TN Steel tubing for heater coils 


Forge-Welded Tanks 


Extensive tests have recently been completed on all the forge- 
welded tanks and plates submitted and your committee, as a 
result of the reports rendered, has recommended to the Inter- 
state Commerce Commission a modification in container speci- 
fication 105-A to permit the use of natural gas into which 
superheated steam has been introduced for the fabrication of 
this class of container, suggesting that this portion of the speci- 
fication read as follows: “Welding—All seams must be lap 
welded by the water gas process or other approved method, 
hammered or rolled.” 


Fusion-Welded Tanks 


During the tests of forge-welded tanks the committee was 
fortunate in interesting three builders of electric fusion welded 
vessels, and these companies submitted miniature tanks of the 
same dimensions as the forge-welded tanks. The tests of these 
tanks made along the same lines as the tests of the forge- 
welded tanks indicated that tanks fabricated by this method 
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when properly constructed would satisfactorily meet the re- 
quirements for safety and service. Your committee will con- 
tinue this study with a view of preparing tentative specifica- 
tions. 

In the meantime your committee is recommending to the 
Interstate Commerce Commission that permission be given for 
the fabrication of 10 Class ICC-105A400 fusion-welded tanks 
for experimental service in transporting regulatory commod- 
ities in which the A. S. M. E. specification for fusion-welded 
non-fired pressure vessels, including x-ray examination of all 
welded seams, will be followed. 


Approved Dome Closures and Safety Devices 
Therefor 


Your committee has completed its check of designs of dome 
closures, proposed to bring equipment into compliance with the 
requirement of paragraph 243(c) of the Interstate Commerce 
Commission Regulations for Transportation by Rail of Ex- 
plosives and Other Dangerous Articles in Freight Service. The 
secretary has issued to all tank car owners and operators a 
circular letter, dated September 8, 1931, listing those dome 
covers and dome cover safety devices which in the opinion 
of your committee adequately meet these requirements. Revi- 
sion of this list will be issued from time to time as additional 
dome covers and safety devices are approved. 


Extension of Effective Dates for Tank Car 
Requirements in Interchange Rule 3 


The Tank Car Committee after due consideration of the re- 
quests from various car owners for extension of time in which 
to meet the provisions of Interchange Rule 3 covering head- 
block anchorage recommended to the Arbitration Committee, 
in view of the present economic situation, that a further ex- 
tension of one year be granted. 

On the owners’ request for an extension of time in which to 
alter existing tank cars having wooden shims between the 
longitudinal anchorage and the underframe, your committee 
recommended that a further extension of time be granted 
even though it had previously been stated that no such exten- 
sion would be granted. 


Specifications for Class ICC-107A Cars 


During the year your committee, not satisfied with the factor 
of safety permitted in containers constructed under specifica- 
tion ICC-107A3350, made formal request of the Interstate Com- 
merce Commission for a cancellation of this specification. A 
hearing was held before the ICC for the purpose of permitting 
all parties concerned to present their views. 

Following this hearing the Commission issued its order can- 
celling specification ICC-107A3350 and promulgating specifica- 
tion ICC-107A **** effective April 14, 1932. 

Specification ICC-107A**** incorporates in it a definite rela- 
tion between minimum ultimate strength of the tank material 
and maximum stress produced by the lading under maximum 
temperature encountered. This specified relation is equivalent 
to a factor of safety of 3.6 at 130 deg. F. or 4.0 at 70 deg. F. 

The Interstate Commerce Commission order further directs 
that the present helium tank cars, of which there are eight, 
shall have the loading pressure adjusted so as to operate at 
the same factors of safety as required for new cars. This is 
already being arranged for and will be completed shortly. 


Leakage of Safety Valves and Development of 
Improved Types 


The Sub-Committee on Safety Valves is continuing its work 
toward developing a safety valve so as to overcome the objec- 
tions of the present standard valve showing slight leakages 
at the seat before predetermined internal pressure is reached, 
also that the valve seats tight after pressure is relieved. 

Several types of gasketed safety valves are now extensively 
used and others are being developed; further study is also be- 
ing made to determine the life of valve gaskets now in use 
with a view of establishing a time renewal period. 


Suggested Changes in Rules of Interchange 


Your ‘committee is receiving from time to time applications 
for approval covering new tanks which are to be mounted on 
old underframes and trucks. It is felt when this is done these 
underframes, due to their age, must be in good condition and 
made to comply with at least the A. R. A. specifications for 
Class III tank cars, effective May 1, 1917, to July 1, 1927, and 
your committee recommends that Rule 3 be modified to re- 
quire this on all future applications of new tanks to old under- 
frames and trucks. 

Similarly, where the old trucks are of the arch bar type, 
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your committee recommends that Rule 3 be modified to re- 
quire that when new tanks are applied to old underframes and 
trucks, the trucks must be equipped with cast steel side frames 
meeting A. R. A. specifications. 


Patching of Tank Cars 


The Committee on Tank Cars has continued its study of this 
subject, but is not ready to submit its recommendations due 
to the many factors involved. 

The report was signed by G. S. Goodwin (chairman), assis- 
tant to general superintendent motive power, Chicago, Rock 
Island & Pacific; A. G. Trumbull, chief mechanical engineer, 
Chesapeake & Ohio; G. McCormick, general superintendent 
motive power, Southern Pacific; W. C. Lindner, chief car in- 
spector, Pennsylvania; A. E. Smith, vice-president, Union Tank 
Car Company; T. Beaghen, Jr., superintendent car maintenance, 
Mexican Petroleum Corporation; G. E. Tiley, supervisor tank 
car equipment, General Chemical Company; C. C. Meadows, 
master car builder, Tidal Refining Company; F. A. Isaacson, 
engineer car construction, Atchison, Topeka & Santa Fe; G. A. 
Young, head, School of Mechanical Engineering, Purdue Uni- 
versity, and F. Zeleny, engineer of tests, C. B. & Q. 

Action—The report was accepted. 


Report of Committee 
on Wheels 


The report of the Committee on Wheels is featured, this 
year, by important recommendations regarding cast-iron wheels, 
particularly as relates to the depth of chill. Minor changes and 
refinements in the manufacture of wrought-steel wheels are 
reported and a new A.R.A. standard tread and flange contour 
suggested, in which the elimination of the chamfer promises 
to effect substantial reductions in thermal checking under heavy 
brake applications, 

Chilled Car Wheels—“One feature of the specifications which 
has caused considerable controversy is a correct and uniform in- 
terpretation of Sec. 2, Par. C, specifying chill limits. The 
manufacturers have been experimenting and testing various 
schemes for standardizing the depth-of-chill measurements and 
have finally developed a set of full-size photographs illustrating 
clearly various degrees of chill depth, with complete identifica- 
tion of each illustration and a standardized indication of the 
actual chill depth. A complete set of the photographs with the 
key to the standardized measurements has been furnished to 


fications to define “drawn hubs” and to indicate a standard 
marking for cast-iron wheels. 

Cast-Iron Wheel Defects and Condemning Limits—The com- 
mittee acknowledges appreciation for the co-operation and as- 
sistance rendered by the Association of Manufacturers of 
Chilled Car Wheels and by various representatives of railroads 
and private car lines in the study and development of inter- 
mediate tread-defect limits and the new remount gage sub- 
mitted by the Wheel Committee to the Arbitration Committee 
and recommended by that committee for submission to special 
letter ballot. 

“The new remount gage for tread-worn hollow wheels is de- 
signed to prevent application of wheels to foreign cars when 
the depth of chill has been reduced by wear in excess of ap- 
proximately 7/32 in., or about % the chill depth of a mini- 
mum chill wheel. It will also prevent the application of out- 


A.R.A. contour with secondary chamfer element 


of-round wheels or wheels in the early stages of worn-through 
chill. On the other hand, the changes proposed in Rules 53 
74 and 82 will tend to conserve good second-hand wheels 
through specifying definite limits for brake-burn checks, comby 
and shelled spots and wheels now condemned as worn-through 
chill, on the basis of judgment rather than by gage.” 
Wrought-Steel Wheel Design—The committee, in co-operation 
with the Locomotive Construction Committee, proposes a de- 
sign of standard tread and flange contour for all wrought-steel 
and steel-tired wheels in which the flange height has been re- 
duced to one inch and the secondary taper eliminated. Re- 
garding this new design (illustrated) the committee reports: 


Views illustrating various depths of chill in cast-iron wheels (Left to right): Minimum chilled depth 1⁄4 in., normal, 34 in., 
and maximum, 1% in. 


each wheel foundry represented in the association. The manu- 
facturers’ associations has, in addition, furnished three photo- 
graphs illustrating minimum, normal and maximum chill wheels 
which are reproduced in this report for the information of 
cast-iron wheel foundries operated by various railroad systems. 
The illustration shows (left to right) a minimum chill depth, 
namely % in.; normal chill depth, namely 34 in., and maximum 
chill Aesth namely 1% in. 

“The collection and study of additional photographs will be 
continued by the manufacturers and this committee and further 
recommendations will be made in the next annual report. The 
subject is so important, however, that the committee recom- 
mends another revision of the cast-iron wheel specifications 
this year to clarify the intent of the ‘chill’ requirement. The 
present specifications refer to ‘chill’ as ‘clear-white iron,’ where- 
as various railroad and manufacturers’ specifications refer to 
it as ‘chill,’ ‘effective chill” etc. The important change in the 
specifications, therefore, is the substitution of the word ‘chill’ 
for ‘clear-white iron’ in the first, second and third sentences 
of Par, C, Sec. 2, and in the second sentence of Sec. 6.” 

The committee report also suggests a revision of the speci- 
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“The difference in flange thickness between the 1'%-in.’ flange 
for driving and trailing wheels for road service and the pro- 
posed l-in. flange, measured from the gaging point on the face 
of the flange to the back of the rim, is .025 in., as the nominal 
l-in. flange is a trifle less in thickness at the gaging point, due 
to its 117 16-in throat radius compared with the %-in. throat 
radius specified for the 1%-in. flange. This is within the spe- 
cification tolerance and will not affect existing standards for 
wheel spacing. The tread taper of 1 in 20 is maintained, but 
it is extended to the junction with the %-in. radius at the front 
face of the wheel rim or tire with a total drop from the base 
of the flange to the front face of the wheel rim or tire of 
approximately 3/16 in. ; 
“The purpose of the proposed change is to standardize all 
wrought-steel and steel-tired wheel tread and flange contours, 
with the consequent elimination of gages and turning tools. 
The design of the l-in. flange will offer greater resistance to 
thermal checking of flanges under application of flanged brake 
shoes. The elimination of the secondary taper will increase the 
bearing area of the tread from 176 in. to 3% in. and eliminate 
the break at the intersection of the two tapers. This should 
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reduce the tendency to develop thermal checks, a large percen- 
tage of which center at this point on the present tread con- 
tour. Service tests which have been under observation since 
1926 show very little, if any, difference in service life which 
can be attributed to tread taper or elimination of the second- 
ary taper. The experience of a large eastern railroad, however, 
indicates practically complete freedom from thermal checking— 
a defect which is causing much concern on some railroads.” 

The committee also is considering a recommendation to 
standardize the tread and flange contour of all types of one- 
wear wheels. 

The committee report includes a detailed discussion of ther- 
mal checks in wheel rims. 

“The committee is requested to express an opinion relative 
to a proposed scheme for turning Davis cast-steel wheels. The 
subject has been investigated and data furnished which indi- 
cates that the strength of the Davis cast-steel wheel will 
equal the strength of a wrought-steel wheel through the throat 
to the underside of the wheel rim. In view of this data, it is 
the opinion of the committee that wheels of this type may be 
safely turned and reapplied to service by individual roads de- 
siring to do so, providing sufficient metal is left in the rim to 
insure that the wheels will not wear below the condemning limit 
specified for wrought-steel wheels; namely 11% in. for treight 
and 1% in. for passenger cars, when measured through the 
throat to the critical line on the underside of the wheel rim, 
as shown in Fig. 4, page 261, of the 1932 interchange rules.” 

The report is concluded with recommendations regarding the 
symbols for marking defective cast-iron and cast-steel wheels, 
also wrought-steel and steel-tired wheels. 

The report was signed by A. Knapp (chairman), inspecting 
engineer, New York Central; C. T. Ripley, chief mechanical 
engineer, Atchison, Topeka & Santa Fe; O. C. Cromwell, as- 
sistant to chief motive power and equipment, Baltimore & 
Ohio: H. W. Jones, general superintendent motive power, Cen- 
tral Region, Pennsylvania; H. W. Coddington, engineer tests, 
Norfolk & Western; J. Matthes, chief car inspector, Wabash; 
C. Petran, supervisor tools and machinery, Chicago, Milwaukee, 
St. Paul & Pacific; A. M. Johnsen, engineer tests, Pullman 
Company, and D. Wood, engineer tests, Southern Pacific. 

Discussion.—The change in the wheel tread to a single un- 
broken taper, which the committee recommends be adopted 
for all standard multiple-wear wrought-steel and _steel-tired 
whcels and which it is considering as a possible future appli- 
cation to the present standard single-plate cast-iron wheel, re- 
ceived considerable favorable comment. As the result of some 
objections to its immediate application to the cast-iron wheel, 
the chairman emphasized the fact that so far as this type of 
wheel is concerned, the committee is now seeking information 
on the basis of which it may present future recommendations. 

The question of the depth of chill aroused extensive discus- 
sion. Most of those who referred to it commented favorably 
on the value of the photographs to which the committee re- 
ferred as a means of securing more uniform interpretation of 
the depth of chill by different inspectors observing a_ single 
specimen. Some of the members, however, expressed their 
opposition on the increase in the depth of chill from 1 in. to 
1% in. One member pointed out the fact that only 7/16 in. 
of tread wear is available before a wheel is condemned and 
that the deeper chill increases the liability of broken rims 
and flanges. As the discussion progressed, however, it was 
made clear that the photographs merely represent the present 
specifications, and that these specifications had to be drawn so 
that the manufacturers could practically comply with them. The 
less precision in judging the depth of chill, the wider the varia- 
tion required. The comment in the discussion indicated a gen- 
eral acceptance of the idea that the photographs will increase 
the precision of measurement in inspections. 

Some protests were expressed against the constantly increas- 
ing number of gages which are becoming a burden to inspec- 
tors. It was brought out, however, that the gage, referred to 
in the report of the committee, is not an inspector’s gage, but 
is intended for use at the wheel shop only. Chairman Knapp 
of the Wheel Committee expressed sympathy with this situa- 
tion and assured the members that the Wheel Committee was 
giving serious thought to the problem, but so far has found 
no practicable means for simplifying the gages. 

-lction.—The report was accepted and the recommendations 
of the committee submitted to letter ballot. 


Report of the 
Arbitration Committee 


During the year Cases 1684 to 1701, inclusive, have been 
decided and copies forwarded to the members. 

Modifications of Rules 73, 74 and 82, to provide for the use 
of the new tread-worn-hollow gage for remounting cast-iron, 
cast-steel and one-wear wrought-steel wheels, recommended by 
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the Committee on Wheels, were prepared by your committee 
in cooperation with the Committee on Wheels and submitted 
to letter ballot with the proposed gage, in order that the same 
might be placed in effect at the earliest possible date. 

Joint conferences have been held during the year with repre- 
sentatives of the American Petroleum Institute, which resulted 
in recommendations for the revision of Rules 4, 32, 44 and 6, 
and new Rule 45. 

Your committee desires to report progress in conjunction 
with the general subject of the simplification of accounting 
for car repairs, but directs attention to the modification of the 
labor and material rules as recommended in the report of the 
Committee on Prices for Labor and Materials, which will 
simplify pricing and should eliminate considerable correspond- 
ence in connection with billing. The suggested changes have 
been checked in detail by your committee and are recommended 
for adoption. 

Attention is again directed to the fact that the Arbitration 
Committee will not consider questions under the rules of 
interchange unless submitted in the form of arbitration cases 
as per Rule 123 

All recommendations for changes in the rules of interchange 
submitted by members, railroad clubs, private-car owners, etc., 
have been carefully considered by the committee. Where ap- 
proved, changes have been recommended. However, because 
of the late date when many of the suggestions were received 
this year, it was necessary to continue several of them on the 
docket for further consideration. Recommendations for 
changes should be in the Secretary’s hands not later than 
March 15 of each year. 

Rule 3—The committee recommends that the effective date 
of the seventh paragraph of Section (b) be extended to Janu- 
ary 1, 1934, as follows: 

Proposed form—Brake beam hangers designed with eyes 
which are not formed solid, prohibited, effective January 1. 
1903, on all cars. From owners. Reason: The present situa- 
tion justifies this extension. Also, see recommended modifica- 
tion of Rule 19. 

[The effective dates for other sections of Rule 3 were ex- 
tended as follows: First and second paragraphs of Section 
(c) to January 1, 1933; Section (d) to January 1, 1934; first 
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Fig. 13-C—A. R. A. center sill with welded splice 


and second paragraphs, Section (f) to January 1, 1934; sev- 
enth and eighth paragraphs, Section (t) to January 1, 1934: 
and second paragraph, Section (u) to January 1, 1934. All 
of these changes were recommended because of the present 
business situation.—EnDIToR.] f 

The committee recommends two new paragraphs to Section 
(d), to be included in the next supplement, to read as follows : 

Proposed form—Draft gear, complying with A. R. A. Stand- 
ard specifications for draft gears for freight service includ- 
ing certificate of approval, required on all cars built new on 
or after January 1, 1934. From owners. 

Draft gear, new, when applied to any car on or after Janu- 
ary 1, 1934, shall, when practicable, comply with the fore- 
going specifications. . 

Reason: As recommended by the Committee on Couplers 
and Draft Gears. 

The committee recommends a new fourth paragraph to Sec- 
tion (s), to be included in the next supplement, to read as 
follows: 

Proposed form—Stenciling: Load limit markings, as Pro” 
vided in Rule 30, required on all cars except tank cars an 
live poultry cars, effective January 1, 1933. From owners. 


July, 1932 


Reason: To comply with the intent of Rule 30. 

The committee recommends that ninth paragraph of Section 
(t) be modified, effective August 1, 1932, as follows: 

Proposed form—Tank Cars: Permanent metal holders de- 
signed to provide for secure attachment, easy application, re- 
moval, or reversal of the placards prescribed by the Inter- 
state Commerce Commission Regulations for application to 
tank cars, required on all new cars, on new underframes to 
which tanks are applied, and to all cars receiving general re- 
pairs on or after January 1, 1932, except cars used exclusively 
for the transportation of non-inflammable, non-corrosive, non- 
poisonous and non-dangerous commodities for which the 
I. C. C. Regulations do not require placards. From owners. 

Reason: An exception should properly be made in such 
cases, as recommended by the Committee on Tank Cars. 

The committee recommends a new last paragraph to Section 
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Fig. 14-A—Side sill with welded splice 


(t), to be included in the next supplement, to read as follows: 

Proposed form—(13) Tank cars (except those used ex- 
clusively in transporting corrosive liquids, and so stenciled) 
with dome covers not secured to tank by means of hinge 
or chain, will not be accepted after January 1, 1934. From 
owners. 

Reason: As a safety measure, in accordance with require- 
ments of the A. R. A. Tank Car Specifications. 

Rule 4—The committee recommends that Section (b) of 
this rule be modified, as follows: 

Proposed form—Defect cards shall not be required for any 
slight damage (new or old), that of itself does not require 
repairs. In this connection defect cards shall not be required 
for the following items unless damaged by unfair usage to the 
extent shown. 

. Reason: To establish definitely that Sections (c) to (h) 
inclusive are subject to provisions of Rule 32. 

_ The committee recommends that the first paragraph of Sec- 
tion (g) be modified, a new second paragraph added to this 
section and present second paragraph relocated as new third 
paragraph; also, that new Section (h) be added, present Sec- 
tion (h) modified and relocated as new Section (i), and pres- 
ent Sections (i) and (j) relocated as new Sections (j) and 
(k) respectively, as follows: 

Proposed form—(g) (1) All cars—Metal end sill only, 
when sills are out of alinement 2 in. or more, or when straight- 
ening of same is necessary for proper operation of uncoupling 
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Fig. 14-B—A. R. A. side sill with riveted splice 
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appliances 


apparatus, or dumping device, or to restore safe i 
ly associated 


to original alinement, or to repair cardable di 
defective parts. 

(2) All cars—Metal side sills, extending from bolster to 
end sill only, if flange or web is bent in excess of 2 in. 

) Defect card shall not be required for damaged push 
pole pocket when not directly associated with other delivering 
line defects. 

(h) (1) Tank cars——Sheets, heads or domes of non- 
insulated cars, when bent inwardly in excess of 8 in. by 8 in., 
or equivalent area, or when bent inwardly in excess of % in. 
in depth regardless of area. 

(2) Tank cars—Metal jackets of insulated cars, when bent 
inwardly in excess of 8 in. by 8 in., or equivalent area, or when 
cut or broken through jacket. 

(3) Tank cars.—Safety railings, handholds, sill steps, ladder 
treads, ladder stiles, and their brackets or supports, including 
running board supports, when bent so that safety appliances 
are beyond clearance limits prescribed by I. C. C. Safety 
Appliance Acts. 

(i) At points where joint inspection is not in effect, the 
matter will be left to the judgment of the receiving line or 
car owner. Where chief joint interchange inspectors are em- 
ployed, the decision will be made by the chief inspector. 

(j)—Same as former Section (i). 

(k)—Same as former Section (j). 

Reason: To more clearly define the limits of responsibility 
for these defects on cars offered in interchange. 

Rule 5—The committee recommends that the extended time 
limits of the second paragraph of this rule, as shown in Sup- 
pemen! No. 1 to the current code, be continued until January 


Reason: As recommended by the General Committee on 


account of the curtailment in car repairs resulting in the hold- 
ing of bad-order cars. 
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SEEKS — 


THE SPLICE PLATE MUST BE PLACED IN POSITION AND MELD WITH INTABLE CLAMPS 
TO THE SILL INLINE BEFORE WELDING 13 STATED. JANT © MUST BL WELDED 
FIRST, USING THE BACK STEP METHOD. OF WELDING ON VERTICAL SEAM, THEN WELO 
THE HOLES IN FACE OF PLATE AFTER WHICH THE SEAMS ON SAME END OF PLATE 
SHOULD BE WELOLO USING THE BACH STEP METHOD AND FOLLOW THE SAME PRACTICE 
ON OPPOSITE END OF SPLICE PLATE 


Fig. 14-C—A. R. A. side sill with welded splice 


Rule 9—The committee recommends that the fourth require- 
ment opposite item of “Wheels and Axles, R&R”, be modified, 
effective August 1, 1932, as follows: : 

Proposed form—All markings on wheels, including weight 
cast on cast-iron wheels.—If no marks are found on same, a 
notation to that effect must be made. Weight markings are 
to be shown in the “service metal’ column. 

Rule 12—The committee recommends that the fifth para- 
graph of Rule 12 be modified, effective August 1, 1932, as 
follows: ged 

Proposed form—Joint evidence must be obtained within 90 
days after first receipt of car home and said joint evidence 
shall not be valid unless used within 28 months from date of 
issue. 

Reason: Account changes in Rules 5 and %. i 

Rule 17—The committee recommends the proposed addition 
to the table shown in the second paragraph of Section (c), to 
be effective August 1, 1932, as follows: 


car Eat, an TEN 
emar. 
pri E” o 4 None 
E D No None 
D D No None , 
D E sia Temporary repairs—no charge permitted. 


The committee recommends that first paragraph of Section 
(e) be modified, as follows: 
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Proposed form—A. R. A. No. 2 or A. R. A. No. 2 plus 
brake beams shall be used in repairs to all freight equipment 
cars equipped with non-A. R. A., A. R. A. No. 1 or A. R. A. 
No. 2 brake beams; charges and credits to be on basis of beams 
applied and removed. A. R. A. No, 2 plus and A. R. A. No. 3 
brake beams must be replaced in kind, regardless of stenciling. 

Rule 18—The committee recommends that Rule 18 be modi- 
fied (effective May 1, 1932, as stated in Circular DV-761), to 
be issued in the next supplement to the code, as follows: 

Proposed form—Couplers, types D and E, with distance be- 
tween point of knuckle and guard arm exceeding 5-5/16 in., 
as measured by gage shown in Fig. A on page 42, must have 
the defective part or parts renewed to bring coupler within 
gage, in which case owners are responsible. However, coupler 
bars with cracks not exceeding 2⁄2 in. in length in any one 
direction in the thin wall back of knuckle tatl, shall not be 
removed from service for this defect. To justify bill for 
bringing couplers within gage, the distance between point of 
knuckle and guard arm must not exceed 44 in., 
perpendicularly to guard arm as shown in Fig. 

Couplers, other than types D and E (MCB Propa contour), 
with distance between point of knuckle and guard arm exceed- 
ing 5% in., measured perpendicularly to guard arm as shown 
in Fig. B on page 42, must have the defective part or parts 
renewed to bring coupler within gage, in which case owners 
are responsible. 

(Note.—Fig. A will be gage approved by letter ballot this 
year, shown as Fig. 5 in Circular DV-761. Fig. B will be 
drawing now shown on page 42 of the current code of Inter- 
change Rules.) 

Reason: As recommended by the Committee on Couplers 
and Draft Gears and approved by letter ballot. 

Rule 19—The committee recommends the addition of new 
item to Rule 19, to read as follows: 

Proposed form—Brake beam hangers designed with eyes 
which are not formed solid. 

Reason: The application of such hangers to foreign cars 
should be prohibited. 

Rule 22—The committee recommends that Rule 22 be modi- 
fied, as follows: 

Proposed form—(1) For cars having wooden sills. Figs. 
10, 10-A, 11, 11-A, and 15. (No change in present drawings.) 

(2) For cars having steel center-sill splices located at least 
7 in. from the face of the bolster. Figs. 12 and 12-A. (No. 
change in present drawings.) 

(3) For cars having steel center-sill splices located between 
the body bolster and the end sill, and less than 8 in. from the 
face of the bolster. Figs. 13 and 13-44. © (No change in present 
drawings.) 

(4) For cars having A. R. A. center-sill splices—riveted 
type of splice. Fig. 13-B, splice to be located between body 
bolsters at any pomt where construction of car will permit 
and dimensions of splice as shown on Fig. 13-B can be ad- 
hered to. 

Should center-sill cover plate also be fractured, splice plate of 
same thickness and width as cover plate now on car, and of 
length to take at least four rivets in each sill, each side 
of fracture, to be applied. At each end of this plate, between 
sills, two rivets to be applied. All rivets to be of same size 
as now in cover plates. 

(5) For cars having A. R. A. center-sill splicers—welded 
type of splice. Fig. 13-C, splice to be located at any point 
on center sill where applicable. 

Should center-sill cover plate also be fractured, splice plate of 
same thickness and width as cover plate now on car, and of 
length to take at least four rivets in each sill, each side of 
fracture, to be applied. At each end of this ’plate, between 
sills, two rivets to be applied. All rivets to be of same size 
as now on car. 

(6) Side-sill splices—rizveted type. Fig. H. 
in present drawing.) 

(7) Side-sill splices—welded type. Fig. 14-A, splices may 
be located on either side of body bolster. 

(8) A. R. A. side-sill splices—riveted type. Fig. 14-B, splices 
may be located at any point between end sills where applicable. 

(9) A. R. A. side-sill splices—welded type. Fig. 14-C, splices 
may be located at any point between end sills where applicable. 
The splice plate may be located on opposite side of web from 
that shown, if desired. 

Reason: As recommended by the Committee on Car Con- 
struction; who approved the proposed methods after extensive 
tests made under its direction. 

Rule 23—The committee recommends that Rule 23 be modi- 
fied (effective May 1, 1932, as stated in Circular DV-761), to 
be issued in the next supplement to the current code of inter- 
change Rules, as follows: 

Proposed form—Section II (tenth item). 
knuckle pins, locks, lifters and throwers. 


(No change 


Coupler knuckles, 
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measured. 
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Section III (fourth paragraph). Coupler bodies, knuckles, 
locks, lifters and throwers, and cast-steel coupler yokes. After 
building up to the original sections, the same must be dressed 
and then checked with proper gages to insure interchange- 
ability and proper operation. 

(Note.—The reclamation of above items must be in accord- 
ance with practice described in Circular DV-761.) 

Section III (last paragraph). The building up of worn 
surfaces on car wheels and brake beam heads, is prohibited. 

Section IV (new item). Couplers: Welding cracks in 
guard arm and back wall of coupler head in accordance with 
practice described in Circular DV-761. 

Reason: As recommended by the Committee on Couplers 
and Draft Gears and approved by letter ballot. 

A IV (new item). Cast-steel and forged-steel center 
plates. 

(Note.—Welding of rivet holes broken out, corners broken 
off and broken or cracked ribs also permitted. Conditions 
surrounding filler above body center plate should be examined 
and, if necessary, corrected to prevent uneven bearing.) 

Reason: As recommended by the Committee on Car Con- 
struction. 

Rule 32—The committee recommends that Rule 32 be modi- 
fied, as follows: 

Proposed form—(a) (Second sentence). The same re- 
sponsibility also applies in case of either or both ends of car 
body dropping down on the rails or ground, or body turning 
over on side, due to failure of sills or other parts, these con- 
ditions being considered the same as derailment. 

(b) Cornering; sideswiping; misplaced switches; wrong 
or misinterpreted signals or failure to give or to observe 
signals; letting cars get away on incline; or failure to prop- 
erly control moving cars with car retarding device. 

(c) Train collision. 

(d) Impact switching: Damage to extent shown in Rule 
44 will be delivering company responsibility. Damage to less 
extent will be owners responsibility except where caused under 
conditions referred to in Sections (a), (b) or (c). 

[Items (1) to (7), inclusive, under Section (d) were trans- 
ferred to Section (b)—Eptor.] 

(m) Storm where car is damaged or destroyed; except 
roofs, running boards, or parts thereof, damaged or missing 
due to this cause. 

Reason: To more equitably apportion responsibility for 
damage. The details specified are expected to be constructed 
so as to withstand action of the elements. 

(q) Failure to close angle cock on rear of train when cutting 
off pusher engine. 

Reason: Damage from this cause should properly be classi- 
fied as responsibility of handling company. 

Eliminate reference to Section (m) on account of the revi- 
sion of this section. 

Rule 44—The committee recommends that Sections (4) and 
(5) of Rule 44 be modified, as follows: 

Proposed form—(4) All-steel underframe cars having but 
one steel center member.—When such member is bent in er- 
cess of 2% in. or broken, except where due to progressive frac- 
ture back of body bolster or failure of cast-steel extension 
(draft arm). 

(5) All-steel underframe cars having two or more steel 
longitudinal sills—When two steel center sills are bent in er- 
cess of 2% in. between body bolsters or broken between body 
bolsters. When the damage is confined to the sills between 
the end sill and body bolster, owner will be responsible, pro- 
vided after investigation it is found that car was not sub- 
jected to unfair handling as provided by Sections (a), (b), 
(c), (e), (£), (o) and (q) of Rule 32. 

Rule 45—The committee recommends the addition of a new 
rule, to read as follows: 

Proposed form—Rule "45, Cars shall not be accepted from 
owner with center sill or center sills bent between bolsters 
when deflection is in excess of 1% in., unless defect card of 
car owner is attached to car. Such defect card is an acknowl- 
edgment of responsibility for any additional deflection due 
to further bending of the sills. Handling line, however, will 
be responsible for such sills if broken under the provisions of 
Rule 32. 

Reason: To properly place responsibility for progressive 
damage to sills. 

Rule 60—The committee recommends that Paragraph (d) 
of Rule 60 be modified, cffective September 1, 1932 (at the 
same time changes in the billing rules become effective), as 
follows: 

Proposed form—(d) Charge is not permissible for cleaning 
triple valve or cylinder unless the triple valve, cylinder, retain- 
ing valve and centrifugal dirt collector (x chen so equipped) 
are all cleaned at same time. The term “air brakes cleaned. 
per Rule 60’ shown on original record and billing repair card, 
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will be accepted as evidence that all work has been properly 
performed. 

Reason: Account of modification of Rule 111, it is un- 
necessary to specify these details on billing records when per- 
formed in connection with air brake cleaning. 

The committee recommends that Paragraph (k) of Rule 
60 be modified, effective September 1, 1932 (at the same time 
changes in the billing rules become effective), as follows: 

Proposed form—(k) Charge for cleaning air brakes within 
the nine months’ time limit is not permissible account renewal 
of defective air reservoir or cylinder gasket on detachable type 
equipment; however, charge for such cleaning is permissible 
where the combined type equipment is involved in the renewal 
of air reservoir or cylinder gasket. 

Reason: It is considered good practice to clean the brake 
equipment when these parts are renewed on the combined type 
equipment. 

Rule 61—The committee recommends that Rule 60 be modi- 
fied, as follows: 

Proposed form—In connection with annual repairs to air 
brakes, or when car is on repair track for other work, the 
brake levers shall be checked to assure their conformity with 
standard dimensions shown on metal badge plate attached to 
car. Wrong brake levers or wrong brake rods shall be re- 
placed with standard to car at owner’s expense. Brake hang- 
ers, hanger pins and brackets shall also be checked in accord- 
ance with the condemning limits shown in Rule 63 and re- 
newed or repaired if necessary. 

Rule 63—The committee recommends that fifth paragraph 
of this rule be modified, as follows: 

Proposed form—Brake beams should be considered as re- 
quiring renewal when tension rods are cut, or are worn 5/16 


IDENTIFICATION TABLE FOR A.R.A-TRUSSED TYPE BRAKE BEAMS 


ANYBEAMWITH A SINGLE DIMENSION OR REQUIREMENT LESS THAN THAT 
SHOWN SHALL BE CLASSED EITHER NON A.R A.OR ONE CLASS LOWER ASCASE MAY BE 


BACK EDGE OF COMPRESSION MEMBER 
pe el ar 
COMPILED BY ARA {OF TENSION MEMBER 


BRAKE BEAM COMMITTEE 
1932 MINIMUM RE EMENT OND 
2+ 


R y 
ARA. Class [Nol [No2 |No2+|No3] A.RA.CLass | Nol [No2 [No24 No3] 
CAPACITY _esoojizoodsoooleooo] CAPACITY _fs00}2000)5000}8009] 
BJE S 


R 
a 
i 
i 
E 
E 


ZE 
26 


Be 
a" 
a, 


2% 
% 


N 


a ¥ 


X 


BREGEEREERE 


Ya | Yq 


J 
ge: 


=|n 
Bass 

nini- Ê 

fale 


Frejo] 
aPC 
= 


Table proposed for Rule 101 


in. or more below the original diameter, or when brake heads 
are worn so that— f 

(a) The vertical thickness of the top portion of top hanger 
eye is worn to 7/16 in. or less. 

(b) Center or upper hanger openings are worn so that the 
opening measured vertically at hanger bearing is 1% in. or 
more. 

(c) Top bearing surface of lower lug is worn through or 
where the distance between upper and lower lugs measures 
2% in. or more at face of head. 

(d) Top or bottom toes are worn away or broken so that 
they do not support the shoe. 
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(e) Overall length of head is less than 11% in. 

Reason: As recommended by the Committee on Brakes 
and Brake Equipment and Committee on Car Construction. 

Rule 66—The committee recommends that Section (h) of 
Rule 66 be modified, as follows: 

Proposed form—No charge shall be made for repacking, 
etc., unless all boxes are repacked and the work complete, 
in all details, has been performed; or if oil used does not meet 
the A. R. A. specifications in all details. 

Reason: It is felt this requirement should be made manda- 
tory. 

Rule 83—The committee recommends that this rule be modi- 
fied, effective August 1, 1932, as follows: 

Proposed form—The application of cast-iron wheels cast 
after June 30, 1924, of nominal weight less than 750 1b., to 
axles having journals 10 in. long or over, is prohibited. The 
application of cast-iron wheels (irrespective of date cast), of 
nominal weight less than 650 1b. to axles having journals 8 
in. long or over, or 700 Ib. to axles having journals 9 in. long 
or over, is prohibited. 

Such wheels shall not be removed for this cause alone, but 
shall be scrapped regardless of condition when removed for 
any defect on mate wheel or axle, and the weight as cast on 
Wheel when shown on billing repair card will be sufficient au- 
thority for rendition of bill. 

Rule 85—The committee recommends that reference in the 
sixth and seventh lines of Rule 85 reading “collar broken off” 
be modified to read “collar broken.” 

Rule 94—The committee recommends that the extended time 
limits of first paragraph of Rule 94 as shown in Supplement 
No. 1 to the current code, be continued until January 1, 1934. 

Reason: As recommended by the General Committee, ac- 
count curtailment of car repairs resulting in holding of bad 
order cars. 

Rule 95—The committee recommends that first paragraph of 
Rule 95 be modified, as follows: 

Proposed form—Labor only shall be charged against car 
owner for replacing the following details in kind (or by sub- 
stitution of other materials), when lost on the line of the 
company making the repairs and the condition of such mtssing 
details is unknown: 

Rule 98—The committee recommends that third and fourth 
paragraphs of Section (c) of Rule 98 be modified, effective 
August 1, 1932, as follows: 

Probosed form—On basis of Rule 83, cast-iron wheels cast 
after June 30, 1924, of nominal weight less than 750 lbs., or 
without nominal weight cast thereon, shall be credited as scrap 
when removed from service; responsibility for same being 
governed by the responsibility for defective mate wheel. If 
mate wheel is not defective the responsibility for wheel con- 
demned account under weight or without cast weight will be 
governed by the responsibility for defective axle on which 
mounted. In such case the nominal weight as cast on the 
wheel, or notation “No cast weight” (if none appears on wheel), 
shall be shown on billing repair card to justify scrap credit. 

Also, on basis of Rule 83, cast-iron wheels, irrespective of 
date cast, of nominal weight less than 650 and 700 1b., or with- 
out nominal weight cast thereon, shall be credited as scrap 
(regardless of condition) when removed from service, at the 
expense of car owner in all cases except as provided for in 
Rule 68, last paragraph of Rule 81 and in cases where one wheel 
is broken in derailment when broken wheel will be credited 
as scrap at expense of handling line and mate wheel (if un- 
damaged) will be credited as scrap at expense of car owner. 
In such case the nominal weight as cast on the wheel, or 
notation “No cast weight” (if none appears on wheel), shall 
be shown on billing repair card to justify scrap credit. — 

Reason: To clarify the intent and definitely provide for 
wheels without nominal weights cast thereon. 

Rule 101—The committee recommends that table for A. R. A. 
trussed type brake beams (Fig. 1) shown under Rule 101 be 
modified, effective August 1, 1932, to read as shown: 

Reason: To include additional combinations of tension and 
compression members, as recommended by the Committee on 
Car Construction and Committee on Brakes and Brake Equip- 
ment. Tables numbered for easier reference. 

Rule 108—The committee recommends the addition of items 
to Section (a), modification of third item under Section (a), 
and addition of new note to last item under Section (b) of 
Rule 108, effective September 1, 1932 (at the same time changes 
in the billing rules become effective), as follows: 

Proposed form—(a) (New Items). Brake connection key 
bolt or pin, reversed. 

Brake shaft, entirely or partly R. & R., or renewed in con- 
nection with R. & R. or R. of end sill, end plate, or drilling 
hole, or cutting keyway. 

Carrier iron, Bettendorf type, adjusted, when turned over. 

Coupler attachments, shifting back into position. 
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Journal bearing or wedge, replaced, either or both, when 
out of place. 

Truck springs, one or cluster, or shims, replacing, when out 
of place, loaded or empty car. 

(a) (Third Item). Bolt nuts and rod nuts (other than 
body truss rods), tightened. 

(b) (Last Item). Wood screws (other than lag screws), 
except where six or more are applied. 

Note.—This provision does not affect labor charges where 
other details are R. & R. or R. on screw basis. 

Reason: Account of the modification of Rule 107, as rec- 
ommended by the Committee on Prices for Labor and Mate- 
rials. 


Passenger Car Rules of Interchange 


Passenger Rule 2—The committee recommends that effective 
dates of provisions of Section (c) and (d) of Rule 2 be ex- 
tended one year, as follows: 

Proposed form—(c) Effective October 1, 1933, cars other 
than passenger carrying equipment, not equipped with two- 
inch metallic steam heat connectors will not be accepted in 
interchange. Effective January 1, 1934, no car of passenger 
carrying equipment, not equipped with two-inch metallic steam 
heat connectors, will be accepted in interchange. 

(d) Effective January 1, 1934, where cars are equipped with 
platform safety chains, same shall be located as follows: When 
facing end of car, the chain fitted with hook shall be on tne 
left-hand side, and the chain fitted with eye on the right side. 

Passenger Rule 7—The committee recommends that Section 
(h) of rule 7 be modified (effective May 1, 1932, to harmonize 
with Freight Rule 18 as stated in Circular D. V.—761), to be 
issued in the next supplement to the current code of inter- 
change rules, as follows: 

Proposed form—(h) Couplers, types D and E, with distance 
between point of knuckle and guard arm exceeding 5 5/16 in., 
as measured by gage shoun in Fig. A of Freight Rule 18, must 
have the defective part or parts renewed to bring coupler 
within gage. However, coupler bars with cracks not exceed- 
ing 2 1/2 in. in length in any one direction in the thin wall back 
of knuckle tail, shall not be removed from service for this 
defect. To justify bill for bringing couplers within gage, the 
distance between point of knuckle and guard arm must not 
exceed 4 7/8 in., measured perpendicularly to guard arm as 
shown in Fig. B of Freight Rule 18. 

Couplers, other than types D and E (MCB 1904 contour), 
with distance between point of knuckle and guard arm exceed- 
ing 5% in., measured perpendicularly to guard arm as shown 
in Fig. B of Freight Rule 18, must have the defective part 
or parts renewed to bring coupler within gage. 

Reason: As recommended by the Committee on Couplers 
and Draft Gears and approved by letter ballot. 

Passenger Rule 13—The committee recommends the addi- 
tion of new items to Rule 13, and modification of various 
items, effective September 1, 1932, as follows: 

Proposed form—(Section (a)—New Items). Brake con- 
nection key bolt or pin, reversed. 

Carrier iron, Bettendorf type, adjusted, when turned over. 

Connector between handle section of release lever and 
knuckle lock lifter, J., S., Carmer or similar types, removed, 
repaired and replaced. 

Coupler attachments, shifting back into position. 

Journal bearing or wedge, replaced, either or both, when out 
of place. 

(Section (a)—Third Item). Bolt nuts and rod nuts (other 
than body truss rods), tightened. 

(Section (b)—New Item). Nuts, nut locks and lock nuts 
(including unit nuts), all types, 136 in. or smaller. 

Note——This provision has no bearing on the fact that the 
average weight of bolts shown in table under Rule 101 in- 
cludes one nut; nor does it affect labor charges where other 
details are R. & R. or R. on bolt or nut basis. 

(Section (b)—Last Item). Wood screws (other than lag 
screws), except where six or more are applied. 

Note.—This provision does not affect labor charges where 
other details are R. & R. or R. on screw basis. 

Reason: To harmonize with Freight Rule 108. 

The report is signed by T. W. Demarest (chairman), gen- 
eral superintendent motive power, Pennsylvania; L. Richard- 
son, chief mechanical officer, Boston & Maine; W.-H, Flynn, 
general superintendent motive power and rolling stock, New 
York Central; G. E. Smart, chief of car equipment, Canadian 
National; J. J. Hennessey, assistant superintendent car de- 
partment, Chicago, Milwaukee, St. Paul & Pacific; C. T. Ripley, 
chief mechanical engineer, Atchison, Topeka & Santa Fe; G. 
F. Laughlin, general superintendent, Armour Car Lines, and 
Thos. Beaghen, Jr., superintendent car maintenance, Mexican 
Petroleum Corporation. 

Action.—The report of the committee was accepted. 
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Brakes and 
Brake Equipment 


For your consideration, the Committee on Brakes and Brake 
Equipment submit the following report: 


Safety Support for Four-Wheel Freight Car Trucks 


The subject under the title “Bottom-Rod and Brake-Beam 
Safety Support” was submitted at the 1930 meeting following 
discussion at various meetings several years prior to that time. 
While the difficulties attendant upon brake beams dropping on 
the track due to the failure of brake hangers, may be mini- 
mized somewhat by better design, and the application and main- 
tenance of brake-beam hangers and pins, it is considered neces- 
sary to provide as rapidly as practicable on all freight cars 
used in interchange service, an efficient and economical safety 
support for bottom rods and brake beams. 

In our report for 1930 we submitted a tentative design of 
bottom-rod support with which was included a supporting 
member to prevent the brake beam dropping on the track in 
case of brake-hanger failure. As the result of action taken 
on the floor of the convention, the matter was referred to the 
Car-Construction Committee for advice on strength require- 
ments. A complete study of the entire matter has since been 
made by that committee. Full information, together with 
dimensioned drawings covering four plans, have been sub- 
mitted to the Brake Committee, and in connection therewith 
we submit for your consideration, the following: 

1—Substitute for the sketch and text now given on page 
three, Section E, of the Manual, the four dimensioned 
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ONLY ONE ANGLE SHOULD BE USCO PER TRUCK TO 
PERMIT REMOVAL AND APPLICATION OF BRAKE BEAMS 
WITHOUT REMOVING OR OTHER WISE DISTURBING THE 
AUXILIARY BRACE SEAM SUPPORT 

CARE SHOULO BE TAKEN TO SEC THAT RIVET 
MEADS ARE PROPERLY FORMED AND THAT THE 
RIVET FILLS THE RIVET MOLE 
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WITH SHALLOW FPLANGES SEE PLAN NO Z 


Plan No. 1 submitted by the Brake Committee for bottom- 
rod and brake-beam safety supports for four- 
wheel freight-car 


sketches illustrating designs and application of the non- 
patented supports, designated as Plan 1, 2, 3 and 4. 
2—Change the title in the Manual from “Bottom-Rod 
Support” to “Bottom-Rod and Brake-Beam Safety Sup- 
port for Four-Wheel Freight-Car trucks.” 
3—Include a paragraph in the Manual as follows: 
“Four-wheel freight-car trucks having inside hung 
brakes may be equipped with bottom-rod and brake- 
beam safety supports of design other than that shown 
on the accompanying drawings, provided they are 
equivalent in strength requirements and accessibility 
for application and renewal of brake beams.” 
There are in service many brake beam safety supports 
different in design from the non-patented devices we are now 
recommending, such as Creco three- and four-point supports, 
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ENOS OF ANGLE MAY 
BE OFFSET UPWARD 


AND AT THE SAME TIME 
TO PROVIDE WORKING 
CLEARANCE UNCER 

BEAKE BEAM 


ONLY ONE ANGLE SHOULD BE USED PEE TRUCK TO PERMIT 
REMOVAL ANO APPLICATION OF BRAKE BEAMS WITHOUT 
REMOVING OTHERWISE OISTURBING THE AVAWIARY 
BRAKE BEAM SUPPORT. 

CARE SHOULO BE TAKEN TO SEE THAT RIVET HEADS 
ARE PROPERLY FORMED AND THAT THE RIVET FALLS 
THE RIVET HOLE. 


‘THIS FORM OF ATTACHMENT POR BOTTON ROD SUPPORT IS PROVIDED 
FOR USE WHERE MEIGHT OF SPRING PLANK FLANGES DOES NOT 
PERMIT APPLICATION SHOWN ON PLAN Ne. I 


Bottom-rod and brake-beam safety supports—Plan No. 2 
for four-wheel freight-car trucks 


Buffalo supports, Creco Economy safety guards, etc., which we 
believe will meet all the requirements; hence our recommenda- 
tion with reference to devices of this character in item three. 
Our present proposal is to make compulsory, the application of 
such designs as we have found to be the cheapest arrangement 
that will afford desired protection and at the same time provide 
for a choice of individual carriers. 

We recommend submitting to letter ballot for adoption as 
standard practice, items one and three. 

If the foregoing is adopted, we would also recommend, sub- 
ject to the approval of the Arbitration Committee, the adoption 
of a new section to interchange Rule 3, to read substantially 
as follows: “On and after March 1, 1933, all new cars shall be 
equipped with brake-beam and bottom-rod safety supports to 
conform to these recommendations,” and that consideration be 
given to the following for existing cars: “After a date to be 
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WITH THIS ARRANGEMENT, NO GRAXE BEAM SAFETY 
ANGLE 1S REQUIRED. 

CARE SHOULD BE TAKEN TO SEE THAT RIVET HEADS 
ARE PROPERLY PORMED ANO THAT THE RIVET PILLS 
THE RIVET HOLE. 


Plan No. 3—Safety supports for four-wheel trucks 
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determined by the Arbitration Committee no car will be ac- 
cepted from owner unless equipped with suitable bottom-rod 
and brake-beam safety supports.” 


Air-Brake Piping 


In connection with the failure of air-brake piping on freight 
cars and normal leakage from the brake system, your com- 
mittee has thoroughly investigated the matter of pipe fittings 
for freight and passenger equipment. We are of the opinion 
that it would be wise and profitable for the railways to stand- 
ardize on both quality and dimensions for all air-pressure work 
on cars, and accordingly submit the following as recommended 
practice: “Pipe fittings for freight- and passenger-car air piping 
shall be extra heavy and in accordance with the dimensions 
and material requirements as to manufacture and tests for 
similar fittings adopted by the A. R. A. last year for locomotive 
use, except where special connections are used to specialty 
devices. Where practicable and convenient, flange connec- 
tions of the type furnished by the air-brake manufacturers 
should be used at brake-cylinder, reservoir and pipe-bracket 
connections.” 

Our reasons for recommending these heavy duty fittings for 
air piping on cars are: 

(a) That there is very little difference in the cost of these 
fittings compared with the standard commercial or the 
special air brake fittings now employed. 

(b) That it would materially improve the conditions on car 
equipment where such heavy duty fittings are used. 
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CARE SHOULD BE TAKEN TO SEE THAT RIVET NEADS 
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Bottom-rod and brake-beam safety supports—Plan No. 4 


(c) That it will reduce the variety of fittings to be carried 
in stock by the railroad stores inasmuch as they now 
carry various qualities or weights of such fittings. 

(d) That it will remove the possibility of light and unde- 
sirable fittings being used on locomotives. 


Emergency Valve and Car-Discharge Valve Attach- 
ments on Observation Platforms 


From time to time confusion among trainmen has resulted 
in opening the conductor’s valve on Shservation- platform cars 
when it was desired to use the signal valve, particularly in 
signaling for the engineman to shut-off the steam-heat pres- 
sure when approaching terminals. In such cases undesired 
emergency stops of trains have occurred. Usually the con- 
ductor’s valve and signal car-discharge valve are located under 
the hood above the rear window on each side of the platform, 
such valves being equipped with short cords attached to 
brackets which hold them in a horizontal position close up 
under the hood. This requires that inspectors and others climb 
on the platform to operate the car-discharge valve when mak- 
ing the usual air-brake tests at terminals, thus inconveniencing 
passengers who occupy the observation platform. 

To avoid confusion among trainmen and the necessity for 
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inspectors mounting the platform to operate these devices, the 
Pullman Company, in conjunction with a member railroad, has 
for several years had all its passenger cars having observation 
platforms, equipped with a car-discharge valve and conductor’s 
valve located upon the end railing as shown in one of the 
drawings. This arrangement also provides a satisfactory back- 
up valve equipment, as the conductor’s valve is used for a 
back-up valve, being equipped with an alarm whistle and ad- 
jacent thereto the car-discharge valve for signaling to the loco- 
motive when necessary. The car discharge valve is easily 
reached from the car platform or from the ground. Cars 
equipped in this manner do not require a car-discharge valve 
or conductor's valve located under the hood, nor any cords or 
attachments leading to such devices located inside the car, 

It is the opinion of your committee that the back-up device 
and the necessary signaling devices can very well be assembled 
in one unit on the platform railing, thereby eliminating the 
necessity for the additional devices under the hood, and which 
will eliminate cords. It seems impossible to maintain a dis- 
tinctive color that trainmen might readily identify the signal 
valve from the conductor's valve. We would, therefore, recom- 
mend submitting to letter ballot as recommended practice, the 
following: “Remove from the observation platform of all pri- 
vate or business cars, parlor cars and other cars having obser- 
vation platforms, the conductor’s valve and signal car discharge 
valve located over the window under the hood, and also cords 
or other attachments accessible from the observation platform 
attached to such valves inside the car. 

“Locate the conductor’s valve and signal car discharge valve 
on the rear platform railing as shown in Fig. 1, the latter to 
be so jocated that the operating lever may be reached from 
the ground or from the platform. 

“Attach to the branch pipe leading to the conductor’s valve 
a suitable branch pipe equipped with operating valve and signal 
whistle, the conductor’s valve to consist of a branch pipe from 
the main brake pipe reaching close to the top of the railing 
with a suitable stop cock for opening and closing same. 

“On cars equipped with sliding coupler carriers, the con- 
nection to the brake pipe and signal pipe should be made far 


made in the present rule with respect to welding of brake heads. 
The report was signed by G. H. Wood (chairman), supervisor 
of air brakes, Atchison, Topeka & Santa Fe; T. L. Burton, air 
brake engineer, New York Central; B. P. Flory, superintendent 
motive power, New York, Ontario & Western; R. C. Burns, 
assistant engineer, Pennsylvania; W. J. O'Neill, general me- 
chanical superintendent, Denver & Rio Grande Western; W. H. 
Clegg, chief inspector, air brake and car heating equipment, 
Canadian National; Mark Purcell, general air brake inspector, 
Northern Pacific; R. B. Rasbridge, superintendent car depart- 
ment, Reading; G. E. Terwilliger, supervisor of auxiliary equip- 
ment, New York, New Haven & Hartford; M. A. Kinney, gen- 
eral master mechanic, Chesapeake & Ohio, and H. A. Clark, 
general air brake inspector, M., St. P. & S. Ste. M. 
Discussion.—In the discussion of this report considerable 
emphasis was placed on the question of clearances for founda- 
tion-brake rigging. A motion was made to request the com- 
mittee to give further study to this feature of car design and 
recommend minimum clearances. Some misunderstanding was 
evident regarding where these clearances should be measured. 
The motion also requested the committee to develop a design 
of foundation brake gear which would permit the bottom con- 
nection rod to pass through the bolster of new equipment and 
give greatly increased clearance. After some discussion this 
motion was withdrawn. 
E report was adopted and submitted to letter 
allot. 


Couplers and 
Draft Gears 


With the co-operation of the authorities at Purdue Univer- 
sity the sub-committee succeeded in reducing the original es- 
timate for testing draft gears from $2,000 to $1,100 with the 
further stipulation that only $1,000 need be deposited for each 
additional type of gear tested. 

Draft Gear Dimensions.—Paragraph 3 (a) of the Specifica- 
tions for Approved Draft Gear and also of the Purchase 


Proposed location of the conductor’s valve and signal car-discharge valve on observation-platform cars 


enough forward so that the branch pipe connects to a rigid 
section of the brake pipe and signal pipe.” 


Revision of Test Code for Triple Valves 


As a result of the change in graduating springs from the 
old piece No. 1057 to piece No. 18286 for freight triple valves, 
it is desirable to change ‘the figure “4,” third line from the bot- 
tom of page 53, Section E, of the Manual of Standard and 
Recommended Practices, to the figure “5.” 

We recommend the above change which will make this line 
read: “position No. 5 for H-1, K-2, (H-2, with 3/16 in. service 


ports).” 


Building Up of Worn Surfaces on Brake Beam 
Heads 


A number of member railroads have requested that inter- 
change Rule 23 be modified to permit the building up of worn 
surfaces on brake beam heads by welding. A 

Your committee is of the opinion that work of this char- 
acter should not be permitted on malleable-iron brake heads, 
and since there are very few steel brake heads in service at 
the present time, we would recommend that there be no change 
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Specifications have been changed to read as follows: 

“3. Dimensions —(a) The outside measurements of the gear 
with the necessary followers shall be 9 1/32-in. by 1234-in. by 
2454-in. The width and depth given are maximum dimensions. 
The length is a minimum dimension which the follower and 
gear, when fully released, should slightly exceed.” 

Separate Followers—It is recommended that specifications 
for draft gear followers shown on page 61, Sec. C, of the 
Manual be revised to read as follows: 

“Separate followers to be used with friction draft gears shall 
be made from carbon steel and conform to the A. R. A. Recom- 
mended Practice Specifications for Carbon Steel Blooms, Billets 
and Slabs for Forgings, Class D, as shown on pages 239 to 241, 
inclusive, Section A of the Manual. The size of the followers 
shall be 1214 in. plus or minus % in. x 8% in. plus or minus 
W% in. x 24% in. plus or minus 1/32 in. Edges of followers shall 
be formed in such a manner that they will be free from cutting 
edges. Shearing will not be permitted.” 

The above does not change the material from which these 
followers are to be made, but it does serve to eliminate the 
physical test requirement which has given some trouble and is 
not considered necessary. In addition it will allow the use of 
any process of forming that will produce satisfactory edges. 
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Proposed Road Tests—Proposed road tests to determine the 
effect of draft gear recoil and also to investigate Duryea and 
Alma cushion underframes and selective travel draft gears 
have been deferred in the interests of economy. 

Elimination of Cross Key from Swivel Butt Coupler:—At 
the last annual meeting the question was raised whether an 
alternate standard could not be adopted eliminating the cross 
key and using a solid vertical pin as a connection between the 
swivel-butt coupler and the vertical cast-steel yoke. The ques- 
tion was submitted to this committee and consideration was also 
given by the Technical Committee of Draft-Gear Manufactur- 
ers and the Car-Construction Committee. The Technical 
Committee apparently did not favor the elimination of the 
cross key and cited its advantages. The Coupler and Draft- 
Gear Committee did not recommend the use of the swivel butt 
coupler without the cross key. The Car-Construction Com- 
mittee on the other hand rendered an opinion to the effect that 
an alternate design in which the horizontal key is omitted, 
would be desirable. It was the consensus of opinion of the 
Car-Construction Committee that the key is not essential, 
based upon the experience had with the swivel-shank coupler 
used on passenger cars for many years. Recommendations 
were made that the matter be referred back to the Coupler 
and Draft-Gear Committee for definite settlement. The com- 
mittee will continue to collaborate with the Car-Construction 
Committee with the view of arriving at a satisfactory conclu- 
sion. 

Striking Casting with Separate Carrier—At the last an- 
nual meeting it was recommended, during discussion, that an 
alternate design of striking casting with separate carrier be 
prepared. This has been done and will be included in the 
drawings covering the proposed A. R. A. steel sheathed box 
car submitted by the Committee on Car Construction. 

Reclamation of Couplers, Knuckles and Locks—The sub- 
committee given the assignment to study the practicability of 
extending the condemning limits for Types D and E couplers, 
also to consider coupler reclamation, has made its report since 
the last meeting of the association. The report was submitted 
to ie ballot and the recommendations adopted as of May 1, 


The sub-committee was also assigned the study of two special 
types of knuckles recommended by one of the coupler manu- 
facturers. One of these knuckles has been identified as a re- 
pair knuckle and the other as a compensating knuckle. A pro- 
gram of service tests was inaugurated by the committee for the 
purpose of determining the relative value of the different 
methods of reclaiming coupler knuckles. The test program 
also included observation of repair and compensating Type-D 
knuckles versus standard Type-D knuckles. The adoption by 
the Association of the committee’s recommendations on 
knuckle reclaiming processes made is unnecessary to proceed 
further with the knuckle reclamation test and automatically 
continued further consideration of the special repair knuckle. 
The compensating knuckle, however, covers features that war- 
rant further consideration. 

At a joint meeting of the sub-committee and the coupler man- 
ufacturer’s sub-committee in Cleveland, Ohio, March 31, it was 
decided in view of the adoption of the Type-E coupler it would 
not be necessary to continue the study of the Type-D compen- 
sating knuckle as applied to D bars, but it would be worth 
while to make this study with reference to Type-E compensat- 
ing knuckles in Type-E bars; this study to be made jointly by 
the sub-committees of the coupler committee and the coupler 
manufacturers committee. In consideration of some rather 
encouraging figures developed by one road making a study of 
the compensating Type-D knuckle it was decided that in cases 
where Type-D compensating knuckles have already been ap- 
plied and initial dimensions taken, observations might be con- 
tinued of such knuckles, but it is not recommended that addi- 
tional installations be made. 

At this meeting the coupler manufacturers introduced some 
suggestions as to a change in the contour line of Type-E 
couplers which are intended to improve the operation and 
service of the couplers of this new design. A program of tests 
was outlined. 


Coupler Yokes 


Numerous questions have been raised in connection with the 
application of wrought-iron riveted coupler yokes shown on 
Page 38, Section C of the manual in place of cast-steel keyed 
or lock yokes in repairs to foreign cars in interchange. In the 
Opinion of your committee the wrought-iron riveted yoke 
shown in Section C of the manual is an obsolete type of con- 
Struction and its substitution for cast steel yokes should not be 
permitted. The secretary has therefore been instructed, in the 
next revision of the manual, to add a note to the cut shown on 
Page 38, Section C, reading as follows: “For repairs in kind 
only where standard to existing cars.” 
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The secretary has also been directed to show in Section C 
of the manual the keyed yokes now shown on page 308, Section 
A of the manual, adopted as standard last year with different 
designs of coupler butts. 

It is also recommended that the Specifications for Coupler 
Yokes, now recommended practice, shown on page 307, Sec- 
tion A of the manual, be advanced to standard. 

It is further the opinion of the committee that, when A. R. A. 
standard keyed yokes can be used in replacement of non- 
standard or riveted yoke this should not constitute improper 
repairs. 

It is recommended that the Arbitration Committee prepare 
the necessary changes in the interchange rules and interpreta- 
tions thereof to make the foregoing effective and set up proper 
charges and credits. 

Recommendations—That the proposed revision of specifica- 
nons for Separate Draft-Gear Followers be referred to letter 

allot. 

That the specifications for Coupler Yokes shown on page 307, 
Section A of the manual be advanced to standard. 

The report was signed by R. L. Kleine, (chairman) assistant 
chief motive power, Pennsylvania; C. P. Van Gundy, engineer 
of tests, Baltımore & Ohio; C. J. Scudder, superintendent mo- 
tive power and equipment, Delaware, Lackawanna & Western; 
H. W. Coddington, engineer of tests, Norfolk & Western; C. 
B. Young, general mehanical engineer, Chicago, Burlington & 
Quincy; S. Lynn, superintendent rolling stock, Pittsburgh & 
Lake Erie; L. P. Michael, chief mechanical engineer, Chicago 
& North Western and C. T. Ripley, chief mechanical engineer, 
Atchison, Topeka & Santa Fe. 

i Achon = Fhe report was accepted and submitted to letter 
allot. 


Report on 
Car Construction 


The report for last year stated that a number of questions 
had been raised regarding information submitted by certain 
roads in reply to the Engineering Division questionnaire on 
maximum outline to which cars Taving enlarged dimensions 
cculd be operated in general interchange and consequently that 
a recheck of the entire matter was found necessary. Owing 
to present conditions, a further study of this matter is held in 
abeyance. 

A change in the situation with respect to the question of car 
design has taken place since the last meeting. Shortly there- 
after a definite program was formulated for the production 
of a new design of steel-sheathed, wood-lined box car for gen- 
eral interchange service. In the report for this year drawings 
showing the complete design, together with a specification and 
descriptive analysis of the Merk were submitted. The com- 
mittee emphasized that roads finding it necessary or desirable 
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to provide box cars of larger dimensions for restricted use may 
follow substantially the base design as shown at some saving 
in weight as compared with previous constructions of this gen- 
eral type. In view of the changed situation, the committee 
suggested that the outcome of the operating clearance check 
need not interfere for some time to come with freight-car 
standardization work, provided the new design of box car and 
the program under which it was produced are accepted. 

Recommended-Practice Cars—The committee reported that 
there have been no further developments on the single- 
sheathed, double-sheathed and composite auto car designs since 
last year, as the matter of increased clearance outline is still 
undecided and as the newly proposed steel-sheathed wood- 
lined design may influence the present single-sheathed, as well 
as the double-sheathed, composite box and automobile car. 

Center-Plate Height—In the report for 1931 the committee 
stated that, although it is entirely practicable from mechanical 
and operating standpoints to design trucks of 40-, 50- and 70- 
ton nominal capacities having a center plate height of 1% 
in. less than the present standard, no reduction therein appeared 
advisable. 

When formulating the program for the new steel-sheathed, 
wood-lined box car it was decided that in order to obtain the 
best results the design should be considered as a whole and 
that in the event any existing A.R.A. design standards, except 
wheels, axles and related parts, were found to have an adverse 
effect, they would not be used. It has been determined that 
a center plate height of 2534 in. would best meet the require- 
ments when using either 40- or 50-ton trucks, and this dimen- 
sion has been incorporated in the new design. 


Letter Ballot Items 


It was recommended that the following items be submitted 
to letter ballot of the members: 

Truck Springs—As a result of considerable development 
work undertaken during the past two or three years, experi- 
mental designs of truck springs have been placed under 50- 
and 70-ton cars with the idea of providing springs of conven- 
tional design, but having considerably more capacity than the 
A.R.A. standard designs. These springs make available conven- 
tional designs of coil springs of sufficient capacities to meet 
present-day maximum loading and service conditions. In 1930 
the sub-committee on truck springs was instructed to produce de- 
signs of plain carbon-steel helical spring manufactured to meet 
A.R.A. material specifications, to meet present-day require- 
ments, and to interchange in the space occupied by the A.R.A. 
spring groups, also to incorporate necessary improvements in 
spring-plate design. The sub-committee has prepared and sub- 
mitted with this year’s report such designs for the 40-, 50- and 
70-ton trucks. For convenience, present designations C, D and 
H, respectively, have been used. Included in the report are 
drawings of the proposed spring designs, together with a state- 
ment of comparative design and capacity characteristics. The 
solid capacities are, respectively, 77,760 1b., 89,932 1b., and 
112,415 1b. 

[The illustration shows the D spring recommended by the 
committee. The C spring, for use with 5-in. by 9-in. axles, is 
similar, except that inner coils are omitted from two diagonally 
opposite outer coils, the total weight of the cluster complete be- 
ing 129 1b., the load at 7.597 in. being 33,800 Ib. and the solid 
capacity, 78,776 lb. The spring H is arranged with five double 
coils, one in the center, and weighs completed 178 1b. At 7.606 
in. height the load is 47,500 lb. and the solid capacity is 112,415 
lb.—Eprror.J 

The committee recommended that new designs C, D and H 
be submitted to letter ballot for adoption as recommended 
practice for use in place of springs C, D and H now in the 
Manual; that tentative standard designs L, M, N, O and P 
be withdrawn therefrom, and that the Committee on Speci- 
fications and Tests for Materials be instructed to work up a 
complete processing specification for coil springs and as- 
sembled nests, this to include approved manufacturing prac- 
tices relating to the bar steel, temperature, heat treatment, 
winding and similar operations. It also includes fabrication 
into the finished coil and finally. into the complete spring nest, 
with necessary instructions to be followed in properly inspect- 
ing and accepting the springs. 

The sub-committee’s assignment also included a spring to 
be designed for the 100,000-lb. capacity truck, but due to the 
limited number of trucks now in service and the lack of in- 
formation thereon, the study will be continued and an effort 
made to present drawings and specifications next year. 

Journal Boxes and Ltds.—Objections were raised by manu- 
facturers to the 1930 recommendations of the committee to 
the small beveled ledge along the top edge of the journal 
box. The report included a sketch showing a flat top surface 
H-in. wide adjacent to the front edge of the box with a re- 
cess provided in the front face of the hinge lug for the top 
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lip projection as specified in the standard lid specifications. 
The sketch also showed a drain depression in the top of 
separately cast journal boxes to assist in preventing dirt or 
foreign matter being washed into boxes of this design. The 
changes shown in the sketch are recommended as standard 
practice for journal boxes C, D, E and F. Further recom- 
mendations for changes in the journal-box-lid specifications 
are as follows: 

Paragraph 1, Scope. Change to read as follows: “This 
specification covers all lids for use on A.R.A. standard journal 
boxes C, D, E and F.” 

Paragraph 2, Material. Change the last sentence to read: 
“When made of pressed steel, thickness to be not less than 
5/32 in., and material to have a carbon content between 0.10 
per cent and 0.20 per cent.” 

The present specifications call for a continuous lip projecting 
at least 14 in. across top of the lid. Most journal boxes in 
service have insufficient clearance at the hinge lug for this 
lip and, to avoid interference until the journal boxes properly 
recessed at the hinge lug are in general use, we recommend the 
following be added at the end of Paragraph 4 (h): “Unless 
otherwise specified, all lids to be furnished with central por- 
tion of top lip cut away to provide clearance at the hinge lug 
for application in repairs.” 

Revise Paragraph 4 (j) to read as follows: “The eyes of 
cast lids must be integrally closed their full length. 

“Pressed-steel lids which, when in place on the journal box, 
have no attachment to the hinge pin other than the eyes 
formed on the lid, shall have such eyes gaged to insure a 
tight lid fit and welded their full length or secured by not 
less than two }%-in. rivets. 

“Lids having their main connection with the pin through 
the hood shall have the pin holes gaged to insure a tight lid 
fit, and where there is no strain on the eyes formed on the 
lid, except the small amount during the act of opening or 
closing, neither of which is sufficient to distort the eyes, shall 
have the eyes scrolled neatly and contacting with adjacent 
metal. 

“The pin holes and pin eyes must be parallel with the con- 
tact face.” 
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Drain depression and lid clearance for journal boxes 
C, D, E and F 


Minimum Dimensions for Journal-Bearing Backs.—After an 
examination of hundreds of journal bearings returned to foun- 
dries by various railroads for relining, it was felt that a prac- 
tical and economical limit through the crown for relining 
should be fixed at 1/16 in. below nominal thickness. All other 
dimensions of the back (except the wear at the ends from 
contact with the journal fillet and journal collar) are fixed 
at % in. under or over the nominal dimensions, as experience 
has shown that this wear of % in. plus the additional wear en- 
countered in further service during the life of a relined bear- 
ing, is the maximum that should be allowed and still main- 
tain proper conditions between the bearing and all of the other 
truck parts. wos 

The sub-committee submitted recommended specifications 
for the relining of journal-bearing backs together with min- 
imum dimensions to be used in connection with such bearings. 
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Recommended Change in Manual.—It is recommended that 
the heading for the table shown on page 24-A, Section D, of 
the Manual, covering recommended practice minimum dimen- 
sions for journal bearings, be changed to read: “Filled jour- 
nal bearings, minimum thickness for backs of”, in order to dis- 
tinguish it from the table for minimum dimensions and for 
backs of lined journal bearings recommended in the report. 

Recommended Changes in Interchange Rules—In addition 
to the above, the committee also recommended that Interchange 
Rule 11 be abrogated, because of the impracticability of de- 
termining the thickness of the lining and consequent inability 
of car repairer to state whether filled or solid bearing, and 
that an addition be made to Interchange Rule 19 prohibiting 
the application to foreign cars under any circumstances of a 
journal bearing having back with dimensions below the min- 
imum or above the maximum limits specified for relining. 
While it is true that the car repairer would be unable to de- 
termine thickness of the back, it is felt that this restriction 
should be set forth as a guide in the purchase of new bearings 
or relining of old backs for use in foreign cars. 

With these amendments to the Interchange Code, Rule 66, 
Section (j), would remain as the guide for the removal of 
journal bearings from service, and it is believed that this 
section (J) should be amended more clearly to indicate the 
causes which will be considered as suthcient for withdrawal 
from service. 

Designating Letters for Cars.—During the past year, recom- 
mendations have been received relating to a change in the 
definition of the BH—horse or horse and carriage express 
car—and request has been made for a new designating 
symbol and a definition to cover the Dry Ice refrigerator car. 
The recommended changes are as follows: 

BH—Horse or horse and carriage express. A car con- 
structed and equipped to render it suitable for passenger-train 
service for the transportation of fine stock, with or without 
stalls (movable or stationary), and with or without space left 
for carriage or horse equipment. 

Class R—Refrigerator Car Type. RC—Dry Ice Refrigera- 
tor—A heavily insulated house car, without ventilation, and 
with cross partitions forming compartments provided with 
doors either in the partitions or car sides. For transportation 
et dry ice (solid carbon dioxide). 

Loading Devices for Automobile Cars—The sub-committee 

has prepared drawings showing several representative hoist- 
ing attachments to the side plate or carline of automobile cars 
to be uscd as a guide and has also prepared a specification 
covering material, design, location and test loads required of 
these attachments. This information has been issued in cir- 
cular form. 
| Rail-Motor-Car Axles —TVhe sub-committee has been work- 
ing tor some time with the American Electric Railway Engi- 
neering Association on the subject of suitable designs of rail- 
motor-car axles. A joint meeting of the Committee on Auto- 
motive Rolling Stock of the AVE.R.E.A, and this sub-com- 
mittee was hed on September 28, 1931, at which time stress 
calculations for axles E-11 and E-12 were presented. The 
results, however, were not altogether acceptable to the sub- 
committee and a further study was suggested to incorporate 
subsequent suggestions. Revised calculations have not been 
received and this sub-committee can report only progress. 
_ Aries Equipped with Roller Bearings—The committee has 
investigated the axle stresses in that design of roller bearing 
consisting of an A.R.A. axle surrounded by a tubular axle 
upon which the wheels are mounted and has found that the 
claims of the manufacturer are justified to some extent. The 
secretary has advised them that the stresses in any part of the 
proposed axle should not exceed the A.R.A. limit of 22,000 
Ib. per sq. in. and that to permit stress up to 22,000 Ib. per 
sq. in. the sub-committee finds that the standard diameter of 
this special axle may be reduced slightly below the A.R.A. 
diameter at the center of the axle. 

The report was signed by P. W. Kiefer (chairman), chief 
engineer motive power and rolling stuck, New York Central; 
W. A. Newman (vice-chairman), chief mechanical engineer, 
Canadian Pacific; A. H. Fetters, general mechanical engineer, 
Union Pacific; C. L. Meister, mechanical engineer, Atlantic 
Coast Linc; J. McMullen, superintendent car department, Erie; 
F. A. Isaacson, engineer car construction, Atchison, Topeka 
and Santa Fe; W. O. Moody, mechanical engineer, Illinois 
Central; C. B. Smith, engineer tests, Boston & Maine; T. P. 
Irving, engineer car construction, Chesapeake & Ohio; S. O. 
Taylor, master car builder, Missouri Pacific; G. S. Goodwin, 
assistant general superintendent motive power, Chicago, Rock 
Island & Pacific; J. J. Tatum, general superintendent car de- 
partment, Baltimore & Ohio; E. B. Dailey, engineer car con- 
struction, Southern Pacific; B. S. Brown, assistant engineer, 
Pennsylvania; K. F. Nystrom, superintendent car department, 
C M. St. P. & P., and J. P. Laux, superintendent motive power, 
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Box Car for Generally Unrestricted 
Interchange Service 


Following its main report the committee presented an ap- 
pendix setting forth its proposed design of a steel-sheathed 
wood-lined box car for generally unrestricted interchange serv- 
ice. In addition to a complete description of the special fea- 
tures of construction the appendix contains a complete set of 
general and detailed drawings. The plan under which it was 
produced was stated by the committee to provide a design 
which represented the latest state of the art with reference to 
weight, cost, construction, strength and general utility. Design 
standards and recommended practices pertaining to car-body 
construction were to be disregarded where the efficiency and 
value of the design as a whole would be adversely affected by 
their use. Provision has been made for the satisfactory ap- 
plications of the principal specialties such as doors, ends and 
roofs. The design provides the largest car which may be 
moved freely in general interchange without extensive operat- 
ing restrictions. It is 8 ft 91% in. wide by 9 ft. 4 in. high by 40 
ft. O in. long inside. The design effects a reduction in weight of 
2.340 Ib. as compared with the previous design having a weight 
of 8 ft. 7 in. 

Discussion.—In presenting this part of the report, Chairman 
Kiefer paid high tribute to the earlier work of the Car Con- 
struction Committee in developing the original standard de- 
signs and asked that it be kept clearly in mind that no com- 
parisons in the report were made with the thought of dis- 
crediting the results of that work. 

M. J. Gormley expressed satisfaction at the progress being 
made by the Mechanical Division, as indicated by this report, 
in arriving at a single standard box car which could be uni- 
versally used. He stated that in response to an inquiry by the 
A.R.A. to the presidents of railroads owning over 8, cars, 
better than 90 per cent have approved the practicability of the 
proposed inside dimensions. i 

lction—The report was accepted and submitted to letter 
ballot. 


Report on Prices for 
Labor and Materials 


In order that the rules may currently provide an equitable 
basis for inter-road billing, your committee has continued the 
work of analyzing material, labor and new equipment costs in 
A. R. A. Interchange Rules 101, 107, 111 and 112 of the 
Freight-Car Code, and Rules 21 and 22 of the Passenger-Car 
Code, with a view of determining and recommending necessary 
changes to be made in the next supplement to the current code. 


Simplification of Billing 


Your committee has given consideration to the setting up of 
prices for items applied to car (to include both labor and ma- 
terial), adoption of additional arbitrary prices and average 
weights, elimination of obsolete items and consolidations of 
items to eliminate extremely fine divisions. The modifications 
proposed herein will eliminate a net of 242 items from the rules 
and simplify the pricing, and it is felt will result in consider- 
able decrease in correspondence regarding billing transactions. 
The recommendations submitted involve practically no change 
in the total amount of bills for car repairs and are explained 
in detail under the individual rules. 

The proposed modifications have been checked and approved 
by the Arbitration Committee and, if adopted, it is recom- 
mended they be included in the supplement to be issued in 
July with effective date set at September 1, 1932, so that billing 
forces may have an opportunity to study the same prior to the 
effective date. To simplify matters and avoid confusion, the 
revised labor and material prices should become effective at 
the same time. 

Rule 101—Al\ miscellaneous material prices in Rule 101 were 
rechecked as of March 1, 1932. Quotations from the purchasing 
agents of 11 railroads, representing 39 per cent of the total 
freight-car ownership in the United States and Canada, indi- 
cated a slight downward trend on a number of items as shown 
in the detail exhibit following. 

(The detail exhibit referred to here showed the recommen- 
dations for modifications to Freight-Car Rules 101, 107, 111, 
112, and Passenger-Car Rules 21 and 22. The changes recom- 
mended were largely modifications of prices in line with cur- 
rent material quotations. The amendments proposed for items 
under Rule 107 were made largely to eliminate the fine divisions 
with respect to items and to simplify billing. The prices for 
dismantling various classes of freight cars were reduced, for 
example; dismantling box, stock and other house cars except 
refrigerators was reduced from $49.50 to $45.00.—EbrTor.) 
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All items covering applied prices, where labor is involved, 
have been modified to conform to reduced A. R. A. labor rates 
which became effective February 1, 1932. 

The prices for box lids have been modified to establish a 
charge applied to car. New item covering brake-step boards 
applied is recommended. New items are added to provide net 
average prices for journal boxes, and the table of weights is 
eliminated. Consolidation of items covering dust guards, No. 
1 and non-A. R. A. brake beams, and cylinder bodies, are pro- 
posed. 

The wording of Items 17 and 18 has been modified. Items 
22, 22-A, 158, 169-J, 169-K, 182 and 214, Interpretation No. 4, 
and table of weights for wrought-iron washers, are eliminated. 

New coupler prices have been added and the list rearranged 
in proper sequence. Several new types of draft gears have been 
included. A new table of arbitrary weights for a number of 
miscellaneous items is recommended for convenience in billing. 

Rule 107—A total of 188 items have been eliminated from 
this rule by consolidations, relocating items in Rule 108, on 
account of covering obsolete construction and items on which 
the allowance provided was based on the method of securement. 
It is felt that by applying the securement method of pricing to 
such items and eliminating the individual items from the code, 
the pricing will be simplified and at the same time overlap labor 
is automatically eliminated. The permissible jacking charge is 
eliminated from all but a few individual items and covered 
in new Item 219-A. New Item 240-A is set up to provide spe- 
cific allowance for pins and key bolts, new Item 289-A added 
to cover screws applied to car, and additional details listed 
under Item 433, to provide for charging on securement basis. 

Recommendations are also included to set up prices for vari- 
ous lumber operations on foot-board measure, to include ma- 
terial for paint, nails, screws, lags and bolts, which will obviate 
the necessity of computing both lineal fcot and foot board 
measurements for pricing purposes as well as simplify the 
work of the write-up man at the car. 

New Item 207 is added to provide a charge for replacing coop 
flooring in poultry cars. The allowances shown in this rule 
have been modified to conform to reduced A. R. A. labor rates 
which became effective February 1, 1932. 

Rule 111—Item 29 of this rule is modified to establish a uni- 
form charge to include additional details which at present re- 
sult in many controversies. Item 6 is modified to establish an 
arbitrary uniform charge for various details which it is felt 
will also eliminate numerous controversies. The proposed 
changes eliminate 15 items from this rule. It is also recom- 
mended that when this rule is modified, the details of the vari- 
ous items be omitted from the rule book as unnecessary. 

New allowances are based on reduced A. R. A. labor rates 
which became effective February 1, 1932, and on 10-inch brake 
equipment (instead of present 8-inch price basis), as the major- 
ity of cars now in service are equipped with the larger size. 

Rule 112—Recommendations under Rule 112 respecting re- 
production pound prices of new freight cars of all classes, are 
made in order that the supplement of August 1, 1932, may re- 
flect 1931 costs in lieu of 1930 figures shown in the present 
code. 

- On account of the small number of tank and refrigerator cars 
built during 1931, and the fact that no poultry cars were built 
during that period, no change is recommended in the present 
per pound prices for these cars. 

Pound prices for all other equipment were obtained from 
quotations on total output of the large U. S. manufacturers. 
and new prices submitted for your approval will be found to 
follow the trend which occurred in the 1931 market covering 
new equipment purchases as compared to 1930. An error in 
the formulas used for setting up Classes D, E and F prices 
was detected and corrected, resulting in a considerably larger 
proportionate decrease under these classes than obtains for 
Classes A, B and C. Figures from Canadian roads were not 
used as their total ownership is less than one-tenth that of 
United States carriers and the effect of including them in 
weighted average would be negligible. 

The definition of refrigerator cars.to be settled for on per 
pound basis is modified to conform to classifications shown in 
the A. R. A. Manual and to provide for settlement for addi- 
tional classes of cars. The list of classifications for tank cars 
has also been brought up to date, to provide for additional 
classes of tank cars not covered in the present rule. 

Passenger Rule 21—Item 1 is modified on account of a 
change in Passenger Rule 13. Item 5 was eliminated to permit 
new applied prices in Rule 101 to cover. The allowances shown 
in this rule have also been modified to conform to reduced 
A. R. A. labor rates which became effective February 1, 1932. 

Passenger Rule 22—Your committee recommends the elim- 
ination of 41 items from this rule, which are simply duplicates 
of similar items in the freight rules and to which freight-car 
prices apply as specified in the third note following the rule. 

Changes in material prices in a number of items under this 
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rule are recommended, based on quotations as of March 1 from 
the purchasing agents of 11 representative railroads. Item 
24 is modified to provide a charge for natural gas when used 
in lieu of Pintsch gas. The wording of Items 38-A and 38-B 
has been modified to clarify the intent. 

It is the intent of the committee to investigate labor costs 
again in October, and if sufficient change develops, necessary 
revision will be made and inserted in the rules ettective Janu- 
ary 1, 1933. 

This report was signed by A. E. Calkins (chairman), super- 
intendent rolling stock, New York Central; H. E. Myers, mas- 
ter car builder, Lehigh Valley; F. J. Dodds, general car in- 
spector, Atchison, Topeka & Santa Fe; P. Kass, superintendent 
car department, Chicago, Rock Island & Pacific; O. A. Wallace, 
supervisor car repairs, Atlantic Coast Line; T. J. Boring, gen- 
eral foreman, M. C. B. clearing house, Pennsylvania; H. H. 
Harvey, general car foreman, Chicago, Burlington & Quincy; 
H. H. Boyd, assistant chief motive power and rolling stock, 
Canadian Pacific; A. E. Smith, vice-president, Union Tank Car 
Company and A. H. Gaebler, superintendent car department, 
General American Transportation System, Inc. 

Action.—1he report ot the Comnuttce on rrices for Labor 
and Materials was accepted. 


Electrie-Furnace Iron 
For Railroad Service 


HE Cramp Brass & Iron Foundries Company 
now the Foundries Division of The Baldwin Lo- 
comotive Works, Eddystone, Pa., has for a number of 
years been producing a special brand of electric-furnace 
iron bearing the trade name Elfur. This material is 
extensively used in the construction of marine and 
Diesel engines, as well as for such locomotive parts as 
cylinder bushings, piston bull and packing rings, valve- 
chamber bushings, valve bull and packing rings, cross- 
head shoes and hub liners. 
Elfur iron is manufactured under strict metallurgical 
control, and is produced through the medium of elec- 


Group of Elfur rings to be machined and cut for piston 
and valve packing rings 


tric-furnace melting. With this process it is possible 
to obtain far higher temperatures than are usual with 
cupola or air furnace methods of melting. This high 
melting temperature tends to rid the iron, not only of 
certain of its impurities, but also of its occluded gases, 
while its fluidity is greatly increased. This has the 
effect, aside from the composition of the iron, of pro- 
ducing a hardness in the metal through density—a re- 
sult often obtained in other irons by using excessive 
quantities of steel. Another result of the method of 
manufacturing Elfur iron is to alter the graphitic con- 
stituent from the globular or large flake form to that 
of films which overlap each other so that, when sub- 
jected to abrasive conditions, the iron takes on a glazed 
surface, which increases its resistance to wear. 
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. Intangible 
Assets 


Some years ago one of our great industrial leaders 
made a statement to the effect that if some sudden de- 
structive force were to wipe out his entire manufactur- 
ing plant over night he could, with his organization left 
to him, start over again and build up a successful busi- 
ness, but, that if he had left only his plant without his 
organization he would be foredoomed to failure. 

Much has been said and written during the past 10 
years of the so-called “machine age” that has created in 
the minds of many executives a gradually decreasing 
respect for the value of man-power and an increasing 
idolatry of the power of modern mechanical devices. 
A machine, however, as a productive unit, is no better 
than the brains and skill that controls it, and, during 
periods of enforced idleness, mechanical deterioration 
and obsolescence operate constantly and silently to de- 
crease its value as a part of plant equipment. Man 
power, on the other hand, should increase in value dur- 
ing periods of business depression as a result of con- 
stantly meeting and solving the unusual and difficult 
problems of operation in the face of adverse condi- 
tions. 

A railroad, probably more than any other major in- 
dustry, must depend upon the initiative, loyalty and 
skill of its organization to succeed and it is to be hoped 
that railroad officers, when faced with the necessity of 
meeting the demand for further economies, will recog- 
nize in a personnel that has been trained by years of 
experience, an intangible asset that will be sorely needed 
when business arrives. 


Accident 
Prevention 


The American railways have made a notable reduction 
in accidents of all kinds in recent years and the mechan- 
ical department, both directly and indirectly, can lay 
claim to a considerable share in the making of this 
record. Incidentally, also, the safety first campaigns, 
started many years ago, broke a pathway into that field 
of greatest potentialities—employee co-operation. Here, 
in the first instance on a large scale, the employees were 
encouraged to make suggestions for betterments which 
affected not alone their safety, but, incidentally, the effi- 
ciency of operation as well. 

Experience in conducting safety first campaigns 
proved most helpful also in 1923, when the American 
Railway Association announced in April a campaign to 
improve operating efficiency by the setting up of a series 
of goals which, high as they seemed at that time, were 
fully achieved within the year. This campaign, with 
the resulting improvement in the condition of equipment 
and higher operating efficiency, in turn was eventually 
reflected in the improved accident record. 

In light of these facts, it was most appropriate 
that the American Museum of Safety saw fit to bestow 
upon R. H. Aishton, president of the American Railway 
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Association, a certificate of special commendation “in 
recognition of more than fifty years of active and co- 
operative participation in the promotion of railway oper- 
ating safety, and because, in a fashion peculiarly and 
forcefully his own, President Aishton has served as the 
general directing the forces battling on all fronts to make 
rail transportation safe for passengers and employees.” 

Mr. Aishton was associated on the Chicago & North- 
western with Ralph C. Richards, the “father of the 
safety first movement.” He headed up the A.R.A. cam- 
paign for improved operating efficiency in 1923 and he 
sponsored the formation of the Safety Section of the 
American Railway Association and inspired its cam- 
paign for reducing employee casualties. The certificate 
of special commendation, therefore, was well merited, in 
spite of the fact that President Aishton modestly tried 
to evade credit for the accomplishment by insisting that 
it was due entirely to the great army of railway officers 
and workers who actually did the detail work in promot- 
ing the safety campaigns. 

Splendid as the record made by the American rail- 
roads has been, the task has not by any means been 
completed. Too many passengers and too many em- 
ployees are each year killed and maimed. Spurred on 
by the E. H. Harriman Memorial Awards and the spirit 
of President Aishton, let us go forward with still 
greater determination, intelligent effort and enthusiasm 
to overcome the remaining obstacles, and thus dramat- 
ically set before the American people an example of the 
high regard of the railways for the value of human life 
and its conservation. This may, in the last analysis, 
prove no small factor in securing recognition in the 
efforts of the railways to maintain their position in the 
face of competition with other types of carriers. 


Washing Passenger-Car 
Sash and Trim 


When passenger cars are to receive general repairs in a 
back shop, the sash, doors and other interior trim, as 
well as the car exteriors, must be thoroughly washed to 
provide clean surfaces preparatory to painting. In 
March, 1932, the sash and door department of the Mil- 
waukee (Wis.) shops of the Chicago, Milwaukee, St. 
Paul & Pacific adopted the spray method for 
washing stripped car parts, superseding the for- 
mer practice of hand washing. As shown in an 
article elsewhere in this issue, the spray method 
now in successful operation, has reduced the la- 
bor cost per car for this operation from an 
average of $7.70 to $5.39, or a saving of practically 30 
per cent. 

Several years ago, spray booths were installed in the 
sash and door department at Milwaukee shops to reduce 
the cost of painting sash, doors, etc. By January, 1931, 
four spray canopies were employed to paint car bodies, 
reducing the labor cost for such work over 50 per cent, 
compared with brushing costs, as described in detail in 
an article beginning on page 292 of the Railway Me- 
chanical Engineer issue of June, 1931. A study 
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made early in 1931 showed that the spray paint- 
ing of car bodies had thrown the hand-washing 
costs out of line. The spray washing of car 
bodies was, therefore, adopted in April, 1931, re- 
sulting in a labor saving of over 50 per cent, 
as described in another article beginning on page 
590 of the Railway Mechanical Engineer issue of De- 
cember, 1931. A study indicated that the cost of wash- 
ing sash, doors, etc., was too high in relation to the 
painting of such parts and the washing of car bodies. 
The spray painting of sash, doors, etc., was, therefore 
adopted in March, 1932, effecting still further important 
economies, as described in the article mentioned in this 
issue of the Railway Mechanical Engineer. With this 
final adoption, complete spray equipment for washing 
and painting passenger-car bodies and interior stripped 
parts is available for the first time at the Milwaukee 
shops. 

While somewhat more material is generally used in 
spray painting or spray washing, as compared with 
former hand methods, increased material costs are far 
more than offset by large savings in labor costs and, in 
many respects, the quality of workmanship is improved. 
In the case of passenger-car washing by the spray 
method, the savings per car are small, but when multi- 
plied by the hundreds of cars which must be washed at 
back shops preparatory to general overhauling or at 
terminals during normal operation, the potential aggre- 
gate savings are highly attractive. Results achieved on 
the Milwaukee, as well as on a number of other pro- 
gressive roads, in spray washing passenger equipment, 
make this practice worthy of the closest consideration 
for more extensive general adoption. 


Careful Planning 
Will Reduce Expenses 


There is no argument but that there are many me- 
chanical-department officers and supervisors working 
under an emotional strain which, in some cases, verges 
on hysteria. Much of this mental wear and tear is due 
to the conduct of superiors who have allowed worry 
to get the better of their good judgment. As a natural 
sequence of psychological. events, these mental re- 
actions of the management are carried all the way down 
the line. Some have tried to avoid this by assuming an 
Over-optimistic attitude which even the least informed 
know is not sincere. Others have bent their energies 
toward maintaining an even tempo and have calmly set 
to work to solve each new problem as it has come up. 

The mechanical-department officer of an eastern 
road was asked the question, “How are you keeping 
within your reduced budget and at the same time keep- 
ing your power on the road?” 

In reply the officer showed how all of the repair work 
was being concentrated during the boiler-wash period. 
All the work reported is performed; nothing is held 
over. Light class repairs are made in the enginehouse 
and medium class repairs are made in one of the larger 
enginehouses where advantage is taken of the close 
proximity of the enginehouse to the machine shop of the 
road’s principal back shop. Enginehouse forces, which 
are accustomed to work under pressure, make the 
heavy repairs when there are few or no running re- 
pairs to be made on locomotives in service. A few 
men in the machine shop are able to turn out all the 
machine work required. With this system, the me- 
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chanical department is able to balance the short work- 
ing periods of the back shop by using the enginehouse 
forces full time. 

None of the supervisory force has been laid off. 
Seniority rights are used to keep the supervisory staff 
intact. As a result, there are a number of assistant 
foremen and gang foremen working as machinists. But 
they are available for their former positions when 
business picks up. 

The management has issued strict orders against 
“robbing” power in storage. Locomotives required for 
the summer vacation business have been conditioned 
and are ready for service. As to be expected, stores 
are kept at a minimum figure and shortages of items 
occur. These material shortages are not allowed to re- 
main. Needed items are purchased, advantage being 
taken of the facility for quick deliveries and the fact 
that slack business on the road has created a reserve 
of locomotives. 

Here are the results. By careful planning and taking 
advantage of all the factors entering into each situation, 
the engine-terminal expenses for one month was over 
$8,000 under the allotment charged to maintenance of 
equipment accounts, and this saving is being continued. 
There was a reduction of 15 per cent in reported engine 
failures for the month as compared with the same 
month of last year. The cost of handling engines has 
been reduced 11 per cent and the cost of handling fuel 
will be reduced by 15 per cent. 

All this has been accomplished by clear heads and 
hard ‘work. Sane recognition of the situation as it 
exists is the best basis for constructive action. 


Comparisons of 
Switching Power 


There can be no question that railroads are looxing 
with increased favor on gasoline- and oil-electric loco- 
motives for switching service. The former have demon- 
strated a marked flexibility and economy for light in- 
dustrial switching operations and the latter for all ex- 
cept the heaviest yard switching and transfer service. 
In all comparisons of the performance of this type of 
power with that of the conventional steam locomotive, 
the relative operating costs and performance data should 
be set up for locomotives of similar age, used in the 
type of service for which they were designed. In other 
words, no accurate picture of the savings possible with 
an oil-electric locomotive, for example, can be obtained 
by comparing it with a steam locomotive which was, 
perhaps, originally designed for road service and which 
is so old that 25 per cent, or more, of its total operating 
cost consists of maintenance charges. 

The principal advantages inherent in the design of 
oil-electric locomotives include high availability, fuel 
economy and practically full horsepower development 
throughout the speed range. In addition, fuel standby 
losses are eliminated, the labor cost of operation re- 
duced and terminal attention minimized. These ad- 
vantages must be balanced against the relatively lower 
weight and first cost of equivalent steam locomotives. 
With differences in operating cost of $2 to $3 per hour, 
however, in favor of oil-electric locomotives, largely 
depending upon whether they are operated with two- 
men crews or one-man crews, the earnings from the 
installation of this type of power often are far more 
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than adequate to offset the lower cost of steam power. 

Undoubtedly, under conditions best adapted for eco- 
nomical steam operation, oil-electric locomotives may 
not show sufficient earnings to justify the investment, 
but, where conditions permit operating multiple shifts, 
and where possibly one-man operation can be substi- 
tuted for two-men crews, these savings, coupled with 
fuel economy and reduced terminal expense, make the 
investment in oil-electric locomotives unusually attrac- 
tive. Each case must be judged on its individual merits, 
with due regard to the fact that the internal-combustion 
locomotive is still a comparatively new development, 
with only a limited amount of information available 
regarding maintenance costs, on a long-time basis. The 
merits of this type of power, however, are such that 
neither in the interests of the railroads nor of the equip- 
ment manufacturers, themselves, is it desirable to make 
comparisons with steam power which is obsolete or un- 
fitted for the work at hand, or which, on account of its 
age, is subject to excessively high maintenance charges. 


The Mechanical 
Division Meeting 


The annual meeting of the Mechanical division of 
the American Railway Association, held at Chicago on 
June 23 and 24, a report of which appears elsewhere 
in this issue, was not characterized by its enthusiasm, 
coming as it did at the end of two years of constantly 
increasing pressure for curtailment of every activity not 
essential to the continued functioning of the railroads. 
As was to be expected, the attendance was not large in 
numbers, but it is significant of the interest of the 
railroads in the work of the Mechanical Division, that 
the approximately 150 members in attendance, repre- 
sented over 50 railroads and private car lines. The 
character of the work being done by the Mechanical 
Division is, perhaps, better indicated by the reports of 
the committee than by anything which transpired at 
the meeting. While some committee projects have been 
deferred to curtail expenses, there was the same evi- 
dence of painstaking and constructive study and con- 
servative judgment which has made for steady, if not 
spectacular, progress of the Mechanical Division in 
working out the common problems of equipment opera- 
tion and maintenance. 

Most of the important reports involve an immense 
amount of detail work, a fact which is clearly evident 
in their text. What is not so evident, however, is the 
amount of patient negotiation between committees and 
manufacturers or shippers, on the success of which de- 
pends the co-operation essential to orderly progress, 
and some of which has an important bearing on build- 
ing good will for the railroads. 

The outstanding recommendation placed before the 
members this year was the proposed design for a stecl- 
sheathed wood-lined box car for generally unrestricted 
interchange service, on which the Car Construction 
Committee began work in co-operation with the Com- 
mittee on Car Design of the American Railway Car In- 
stitute last August and which was presented in complete 
detail. This is not a compromise design and it departs 
in numerous respects from the existing design standards 
and recommended practices where the efhciency and 
the value of the design as a whole would have been 
adversely affected were these standards to have been 
followed. The inside height of 9 ft. 4 in. represents 
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the maximum which can be utilized without restricting 
the use of the car in interchange. The saving in weight 
which the committee has been able to effect by its 
method of approach to its problem amounts to more 
than a ton per car. This design is believed to possess 
outstanding economic advantages and it represents a 
major achievement in the work of Mechanical Division 
committees. Whether the unrestricted interchange fea- 
ture will be of sufficient importance to bring all rail- 
roads into agreement in respect to the dimensions is a 
matter for future determination. 

Another recommendation of unusual interest was 
placed before the meeting by the Committee on Wheels 
for the elimination of the chamfer on the tread, provid- 
ing one straight taper of one in twenty from the fillet 
of the flange to the side of the rim. This is a departure 
from a long standing precedent. It met with much 
favorable comment and no strong objections. 

Another significant development is the recommenda- 
tion of the Committee on Prices for Labor and Mate- 
rial for the deletion and consolidation of items in the 
price rules which reduces by 242 the number of billing 
items. It is to be hoped that this is but the first step 
in the progress of the Mechanical Division towards the 
much greater simplification of the inter-railroad trans- 
actions pertaining to interchange repairs on which the 
Arbitration Committee is working. 

One of the high lights of the meeting was the open- 
ing address by H. A. Wheeler, newly-elected president 
of the Railway Business Association, who said that the 
railroads are now faced with more numerous and more 
difficult problems than have confronted them before but 
that a reasonable hope for better conditions lies in the 
recent swing toward a generally favorable public senti- 
ment which should, in the near future, result in a relief 
from burdensome railway legislation, affording the 
roads freedom of action in meeting the competition of 
other transportation agencies. 

Mr. Wheeler said that a great responsibility rests 
with the railway executives who must agree upon a 
program subordinating individual rights and preroga- 
tives in favor of the general interest of the public. 

In connection with the use of modern railway equip- 
ment, Mr. Wheeler stressed particularly the importance 
of replacing antiquated cars and locomotives with equip- 
ment of the most modern type, not only to reduce oper- 
ating costs but to effect substantial reductions in the 
cost of maintenance and repairs. Such self-liquidating 
purchases of equipment, Mr. Wheeler said, would be 
not only profitable to the railroads but highly important 
to the country through the expansion of employment 
in many lines of associated business activity. The rail- 
roads are the largest single buying group in the United 
States. 

They can hardly be asked in justice, according to Mr. 
Wheeler, to incur more indebtedness than they have al- 
ready done in order to turn the tide, but increased rail- 
road earnings can be obtained only from handling in- 
creased tonnage more efficiently and, therefore, in the 
interest of self-preservation it would appear that the 
railroads should enter the market for self-liquidating 
equipment and supplies, particularly when they can be 
paid for out of future earnings and not constitute a 
drain on present cash resources. 

As hopeful tendencies, Mr. Wheeler mentioned the 
corrective influence of time, a reasonably balanced na- 
tional budget and aroused public sentiment for gov- 
ernment economies, reduced bank failures, increased 
powers and resources of the Reconstruction Finance 
Corporation and low present prices and inventories. 
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THE READER'S PAGE 


Advantages of 
Annular Nozzle 


To THE EDITOR: 

I note with interest the article on Relation of Back 
Pressure to Locomotive Performance in the June issue 
of the Railway Mechanical Engineer, page 219, and 
the fact that the advantage of the annular ported nozzle 
is emphasized. 

This recalls to mind the articles in the Railway Me- 
chanical Engineer of June, July and August, 1918, by 
our engineer of tests, H. W. Coddington, on Drafting 
Modern Locomotives, in which he gave the results of a 
series of tests with the annular nozzles. ` 

The final conclusions of Mr. Coddington’s report are 
very decidedly advantageous to the use of the annular 
nozzle, which allows for a very much larger stack, which 
can be operated efficiently and produce the needed draft 
in the locomotive with decreased back pressure. 

Considering the results obtained from the tests which 
were made and published at that time, we have often 
wondered why this type of nozzle was not more gen- 
erally used, it having virtually become the standard on 


the Norfolk & Western. Joun A. PILCHER, 
Mechanical Engineer, Norfolk & Western. 


Preventing Locomotive 
Hot Boxes 


To THE EDITOR: 

The increased high speed and bearing pressure on 
plain locomotive bearings, particularly on driving axles, 
induces heating, springing of the crown brass, and then 
further heating due to closure of the bearing. This re- 
sults in the inevitable thermal checking, incipient mi- 
croscopic cracks and fractures. 

Some years ago ‘the Mechanical Division of the 


Sketch showing how the angle of the crown brass 
was increased 


American Railway Association recommended that the 
angle of the crown-brass edge be increased ¥% in. 

The detailed sketch shown is taken from the draw- 
ings of a western railroad. The angle was not only in- 
creased to include the 3% in. reeommended, but also to 
gain additional bearing surface over the old-style bear- 
ing by detailing a tangent to have the crown-brass ex- 
tend further below the horizontal center line. 

The change reduced the number of hot-boxes re- 
ported and, no doubt, reduced the number of axle fail- 
ures as well as extending the life of driving boxes. 
The dotted line X indicates the old style. 
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No difficulty has been experienced in machining the 
brass or driving box as the work had always been fin- 
ished on a slotter. F. RATTEK. 


Hidden Treasures 
Are To Be Found 


To Tne EDITOR: 

Hidden Treasures? Yes, they are to be found for 
the looking, in shops, large and small—diamonds in 
the rough, ready for the polishing by an opportunity, 
a little coaching and a little experience, into that rare 
combination of knowing the work and knowing the 
man—but, if this material prefers to hide in the back- 
ground, or knows not how to get out of it, it will nat- 
urally be assumed that it belongs there and there it 
will stay. 

In “B.T.’s” article in the April issue of the Railway 
Mechanical Engineer wherein he takes a fall out of 
the editor, is this a real condition, or is it a lure to 
hook some one into expressing an opinion? Here 
goes; we bite. Or is it an actual condition and a con- 
fession on B.T.’s part that the shoes that Bill, Tommy, 
Mike and the balance of the 32 cannot fill are not at 
present filled? The spirit, efficiency and output of the 
shop depends directly on the foreman’s handling. 

Some foremen start with a whiz like a toy loco- 
motive, jump the track after the first round and smash 
into the table leg, are wound up again and again, mak- 
ing numerous starts and getting nowhere; others start 
like an anthracite fire, slowly, without sparks or loud 
crackling, at first seemingly not very hot, taking it 
gently, getting their bearings, warming up hotter and 
hotter, and do they get results? And how! The most 
successful foreman need not be a driver, but he must 
be a good judge of human nature. The driver usually 
hides the fact that he lacks the necessary attributes be- 
hind his driving. No deception should be practiced 
and nothing told or promised that can not be carried 
out, thereby gaining the confidence of the men. As no 
two are exactly alike, an elastic system must be used 
to handle each individual with firmness and tact, but 
at the same time every man must be handled the same 
as far as favoritism is concerned and every man made 
to feel that he is a part of the business. 

The pendulum swings. When it was swinging high 
a few years ago when efficient, competent labor was 
not available to supply the demand, many articles were 
published in all the leading mechanical magazines as 
to the attributes of a good foreman and how he should 
treat the men fairly to hold them and get the best re- 
sults, but now that the pendulum has swung high in 
the opposite direction and the whip hand has changed. 
such articles are rare, but now more than ever, due to 
the critical condition of our railroads and other indus- 
tries, results are wanted and the utmost efficiency and 
economy necessary. Human nature is the same the 
world over and, if the men are treated with fairness 
and handled as a foreman should handle them, the work 
will be turned out and much good obtained in the wav 
of helpful suggestions from the men and in the pinch 
90 per cent of them will respond and go the limit on 
the long pull, the strong pull and the pull altogether. 

“SANDY.” 
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With the 


Car Foremen and Inspectors 


Spray Washing 
Passenger-Car Sash 


HE spray equipment recently installed at the Mil- 

waukee (Wis.) shops of the Chicago, Milwaukee, 
St. Paul & Pacific for washing sash, doors and other parts 
removed from cars is made and assembled, except for 
the hose and nozzles, from second-hand material. The 
cost of manufacturing and assembling the outfit was 
small. The illustration shows details of the equipment, 
which can be modified to suit the needs of any coach 
shop. 

The equipment consists of a washing tank, two mate- 
rial solution tanks, one rinsing water hose with nozzles, 
two material hose with nozzles, together with the neces- 
sary air, water and material solution pipes, fittings and 
valves. The water is obtained from city lines, but 
passes through a tank where it is heated by steam. 

The washing tank, made of wood, is the same one 
that was used with the hand-washing method. The 
tank has a capacity for three doors or eight sash of 
standard size, and is large enough to avoid frequent 
loading and unloading of articles being washed. This 
permits maximum productive work with a minimum 
lost time from handling. The sash, etc., are laid flat 
in the tank on wooden racks which are slightly tipped 
backward to drain off the surplus solution and water. 
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To fill a solution tank, the pop-off valve is removed 
and the cleaning compound is poured in the tank. 
Warm water is then added by means of a short rubber 
hose that hangs between the two tanks and which is 
fastened onto the warm water pipe. On the larger 
tank, a water glass shows how much solution the tank 
contains at all times. The contents of each tank can 
be emptied into a sewer pipe by merely opening a drain 
valve at the bottom of the tank. The tanks contain 
sufficient solution to wash all the stripped parts from 
about 124 large steel coaches. 

Material in the solution tanks must be thoroughly 
agitated before being used. The agitating is done 
with compressed air. Inside each tank, near and par- 
allel to its bottom, is located an air pipe with numerous 
small holes that point downward. When air to the 
“agitating” line is turned on, a circulation is obtained 
in the tank which thoroughly mixes the water and 
cleaning compound. 

The cleaning solution is forced up from the tanks 
into the pipes over the washing tank and out through 
the hose and nozzles, by means of injecting a down- 
ward air pressure of about 40 Ib. on the contents of the 
tanks. By using this method, fumes are avoided. 

The nozzles in the material hose throw a cone- 
shaped spray which soaks the articles being washed, 
and then the material is allowed to dissolve the dirt. 


View showing the operation of spray-washing passenger-car sash at the C. M. St. P. & P. shops, Milwaukee, Wis. 


The washing tank is used as a receptacle in which 
articles are sprayed, and is built to drain off. 

The large tank for material solution has a capacity 
of about 60 gal. and holds the solution that is used 
to clean doors, sash, stops, etc. The tank and its pipes 
and valves are painted green. The smaller tank has a 
capacity of 10 gal. and holds a stronger solution which 
is used on extremely dirty hoppers and ventilators. 
This tank and its pipes and valves are painted red. 
Both tanks have separate distributing pipes and are 
independent of one another. 
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On the other hand, the nozzle on the water rinsing 
hose throws a fan-shaped spray which has sufficient 
force to drive the dirt and surplus cleaning material 
off the pieces being washed. The hose for the weaker 
solution and the rinsing water are suspended from 
towers so as to keep them always within reach of the 
workman and out of his way when not being used. 
The hose for the stronger solution is used only at 
infrequent times and is suspended from the overhead 
pipe. When not in use it is hooked onto the pipe. 
The two towers were made from buffer springs, 
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nipples and floor flanges, pipes with bushings, and with 
a hose running through the pipe and connecting at 
one end to the overhead water and material lines and 
at the other end to the nozzles. 

Warm water was obtained, under the former hand- 
washing method, from piping that led from a tank 
where steam was utilized to heat the water. This 
warm-water outfit is used for spray washing by a 
re-arrangement of the distributing pipes. 


Hand and Spray-Washing Methods 


Under both the hand and spray-washing methods, 
one man (a painter helper, 57 cents per hour) is con- 
sidered as constituting a washing gang. He takes the 
pieces to be washed off the skids and places them in 
the washing tank. Cleaning solution is then applied 
to the pieces, scrubbed, and -rinsed off. The pieces 
are then turned over in the tank and cleaned on the 
other side. The tank is unloaded on completion of 
this work and the pieces placed on end in the drying 
rack. The tank is then refilled and the performance 
repeated. The table shows that the 392 pieces from 
a 72-ft. steel coach required a total of 28 washing-tank 
loads. 

With the former method, the application of the clean- 
ing solution was done by hand by means of a brush 
and bucket, and the rinsing off with water was done 
by juggling the pieces under ordinary water faucets 
located at the rear of the washing tank. With the 
present method, the application of the cleaning solu- 
tion and the rinsing is done by spray. With both 


tools. The work is made easier and more interesting. 
Scrubbing and handling are minimized. Larger areas 
can be cleaned at one time. The result is increased 
output which means lower costs. At the Milwaukee 
shops, the workmen expressed their preference for 
spray washing on the grounds that it is easier work. 


Reduced Performance Time 


In making time studies of spray washing, 72-ft. 
steel coaches were selected because they have the larg- 
est number of stripped parts of any car and thus 
require a maximum of washing and handling. 

The washing costs in the Milwaukee shops’ sash 
and door department were recently reduced in two 
ways. First, mass-production washing methods replaced 
the individual method of washing pieces. Second, the 
spray method replaced the hand method. Formerly 
the hand washing of sash, doors, etc., from a 72-ft. 
steel coach took from 20 to 21 man-hours. It was 
customary for each sash, door, etc., to be handled 
and washed as an individual item. This system was 
replaced by having the washing tanks loaded to capacity 
and considering the tank load as an individual item 
Again, a straight-line movement was installed for han- 
dling the articles in and out of the washing tanks. 
These methods of production, and by eliminating slack, 
reduced the performance time to about 13% mam 
hours per large steel coach. These 13314 man-hours 
were consumed by the fastest sash and door washer 
employed at Milwaukee shops. 

Even after the reduction in washing time from 20 


Time Study Made of Spray Washing the Sash, Doors, and Trimmings from a Steel Coach* 


Washing operations, min. 
eth. 


ET e: 
Take Remove 
: Total Number Average pieces Spray, Turn Spray, pieces 
Articles washed number of Pieces per off skid brush, pieces brush, from tank Total 
z of pieces washin washing and put rinse over rinse and put productive 
Group , „Articles washed tank loads tank load in tank (one side) in tank (other side) on dry rack time 
Stops 85 inside stops............... 
20 single sasi 187 2 93.5 13.0 7.0 5.5 5.5 6.0 37.0 
82 parting stops 
Sash 43 outside sas 
4 end door sash....... k 
20 large top sash....... : 113 16 7.1 25.5 79.0 13.5 73.0 41.5 232.5 
3 small top sash....... : 
1 inside sash............ i 
Doors 2 toilet doors............ al 
1 locker door........ x 
2 body end doors.... ee 9 3 3.0 4.0 23.5 3.0 16.0 7.0 53.5 
4 vestibule doors.... 
Screens and Vents 5 screens ............000005 : 
19 ventilators ............06- 24 2 12.0 3.5 17.5 2.5 21.0 4.0 48.5 
Hoppers 2 bowls .... 
2 stands . 
2 seats .. 8 1 8.0 3.0 56.0 oles tend 3.5 62.5 
2 covers 
Glassware 14 lamp bowls............... 14 1 14.0 2.5 7.0 wae ais 2.5 12.0 
Odds 2 hallway iron rods.......... ] 
6 smoking room seat arms.... 
23 curtain rails..........0.005 
3 soiled cup holders.. 37 3 12.3 8.5 15.0 1.5 11.0 5.5 41.5 
2 drinking cup holders. ` 
1 stepping box.............. 
EAE EEEIEE chk Sain Sil ae Se or ais eg te oie Sake MS 392 28 60.0 205.1 26.0 126.5 70.0 487.5 
Sumimary -Distribution of Productive Time Summary— Distribution of Gross Time 
Spray, brush, rinse. 331.5 min.— 68 per cent Productive time per above table ........ 00. eee e eee eee eee e cece 487.5 min.— 86 per cent 
andling ..........005 156.0 min.— 32 per cent Non-productive time—fill material tanks, clean out washing tank, 


——_—_————————- COMER ett Sn Si ced aE ik eerie, » nye, dooce Gd taa ote EOE alee Unto Sis 79.5 min.— 14 per cent 
Total .........06- 487.5 min.—100 per cent ee 
== Total ores sari t trana Ea ea OEE EE EREE Ce 567.0 min.—100 per cent 
*C. M. St. P. & P. Coach 4207—steel construc- Equivalent man hours......... 60. eee cece cence cece tenes 9 hr. 27 min. 
tion—72 ft. 6 in. long over body end sills. Labor cost at 57 cents per hour........... cess eee e ee $5.39 


methods, the loading and unloading of the tank, and 
the turning over of the pieces in the tank, are done 
by hand. Under the spray system, warm cleaning solu- 
tion and warm rinsing water are used. While scrub- 
bing is necessary to loosen up the dirt, less scrubbing 
is required, due to the solution dissolving the dirt, 
than was the case under the hand method. 

Spray washing of car parts has several advantages 
over hand washing. It is less monotonous, less tire- 
some, and is performed with modern, rather than crude, 
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and 21 to 1314 man-hours, the cost was still considered 
too great and the washing methods antiquated. Spray 
washing was then installed and the table shows that 
this method further reduced the washing time to 9 hr. 
27 min. per large steel coach. This time was ob- 
tained by a sash and door washer of average speed. 
It can be safely stated, therefore, that spray washing 
reduced the washing time from 1314 to 914 man-hours. 
The labor cost per car was, therefore, cut from $7.70 
to $5.39, a saving of $2.31, or 30 per cent. 
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The material used for washing sash, doors, etc., is 
a purchased cleaning compound and is the same as is 
used in the spray washing of car bodies. For wash- 
ing sash, etc., the Milwaukee shops mixes this clean- 
ing compound in the proportion of one quart to 10 
gal. of water. This is the so-called “weaker” solu- 
tion that is used to clean sash, doors, stops, etc. The 
same material is used in the stronger solution that is 
employed to clean hoppers and ventilators, and is mixed 
at the proportion of three quarts to 10 gals. of water. 

To spray wash the car given in the table, 36% gal. 
of cleaning solution were used. The cost of the mate- 
rial used was about 91 cents, which compares with 
about 80 cents for washing a similar car by the hand 
method. 


Savings and Workmanship 


By substituting the spray method for the hand meth- 
od in washing sash, doors, etc., it was possible to save 
in direct labor and material about $2.20, or 26 per 
cent per steel coach. The savings for other classes of 
cars are proportionate. While the savings per car 
are small, these savings, when multiplied by hundreds 
of cars, result in a large annual saving. The work- 
manship obtained from spray washing equals or excels 
that obtained from the hand method. The spray equip- 
ment described in this article is also suitable for wash- 
ing storm sash at terminals. 


Safety Lock For 
Draft-Key Retainers 


ITH the object of eliminating the trouble ex- 

perienced by many railroads with cotter keys 
losing out of the A.R.A. draft-key retainers the 
American Railway Products Company, Inc., 74 
Washington street, South Norwalk, Conn., has devel- 
oped what is known as the Cooke Super Draft-Key 
Lock. This draft-key lock was applied to a coal car on 
an eastern road in October, 1930. It was in trial service 
for a period of 18 months. An inspection of this lock 
on May 10, 1932, which was made and reported by the 
railroad, showed it to be in as good condition as when 
originally applied. 


Application of the Cooke super draft-key lock 
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Referring to the drawing, two holes are drilled at an 
angle of about 45 deg. so that the junction of the holes 
is at the center line of the cotter-pin hole. The cotter 
is inserted in the holes and a few taps of the hammer 
causes the cotter to split at the junction and bend. 

The act of driving the cotter to position locks the 
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Bottom View 
Assembly and details of the super draft-key lock 


housing, pin and cotter to the draft-key. This locking 
arrangement holds the cotter and pin rigid, which pre- 
vents wear and vibration. The prongs of the cotter 
cannot be bent together, thus the cotter cannot become 
loose and fall out. This draft-key lock is designed for 
A.R.A. standard diameter pins. The housings are 
made of malleable iron. 


Questions and Answers 
For Air-Brake Foremen 


Following is the last of a group of questions and 
answers selected from the instruction pamphlet recent- 
ly revised by an eastern road: 


Q.—What should be noted with respect to the air-signal 
whistle and air-signal pressure? A.—That it responds to a re- 
duction of 1 to 2 lb. made by opening the pet cock of the test- 
ing device quickly for a second or two with the device applied 
to the signal-line hose coupling and with the signal-line cut-out 
cock open. Signal-line pressure should be between 40 and 43 
lb. as registered by the test-device gage. 

Q.—If fluctuation of brake-pipe pressure exceeds 2% 1b., 
what defects may be indicated? A.—Excessive supply-valve 
piston friction, excessive brake-pipe leakage or defective internal 
parts in the feed valve. 

Q.—If the brake-pipe pressure remains constant at standard 
pressure with 1/16-in. orifice open, or fluctuation of pressure 
does not exceed 2% 1b., may the feed valve be considered 
serviceable? A.—Yes. 

Q.—What is indicated by the fluctuation of brake-pipe pres- 
sure with the testing device applied to the brake-pipe, with the 
angle cock open, brake valve in running position and the pet 
cock open? A.—Opening and closing of the feed valve. 

Q.—If signal-line pressure registers higher than standard 
with the test device applied to the signal line and with the cut- 
out cock open, what is indicated? A.—The reducing valve is 
improperly adjusted or defective. 


289 


Q.—If lower than standard, what is indicated? A.—The re- 
: ducing valve is. improperly adjusted or defective, excessive sig- 
_nal-line leakage or wrong spring applied in the strainer and 
_ check valve. 
© Q.—Īf the signal whistle fails to respond when the 1/16-in. 
ormee of the test device is opened and with the signal-line 
pressure reduced from 1 to 2 1b., what may be indicated? A.— 
The choke fitting is enlarged or missing, the diaphragm-valve 
stem is too tight or distorted, or baggy diaphragm, or the bell 
of the whistle is improperly adjusted. 


Repairing Drop Doors 
For Open-Top Cars 


ROP doors are repaired or rebuilt in the car shops 

of a western railroad under a large press which 
is located near the station spot in the repair line where 
the doors are removed from the cars. After the press 
work has been completed, the doors are routed to the 
steel shop where the straps, angles and other stiffening 
parts are welded in place. 

This work is performed on a revolving rack shown 
in one of the illustrations, which rests on a base made 
from the head of a scrap stationary boiler of barrel 
construction. If the head from a stationary boiler is 
not available, the door from a locomotive smokebox 
can be used for the same purpose. The boiler head is 
arranged to revolve. The pivoting arrangement con- 
sists of a circular %4-in. plate, 4 ft. in diameter, which 
is laid on the shop floor. A plate 14 in. in diameter, is 
welded to the center of the 4ft. circular plate. Around 
the circumference of this top plate is a groove for 1-in. 
diameter ball bearings. A plate of similar grooved 
construction, to which the boiler head is welded, rests 
on the ball bearings. The grooves in the top and 
bottom plates retain the ball bearings in position. 

Four trunnions having 1 in. thick by 4 in. diameter 
steel disc wheels are welded to the outer jaws of the 
4-ft. base plate to afford rigidity to the boiler head. 
However, the boiler head is so adjusted that practically 
all the weight rests on the ball bearings and com- 
paratively little weight is carried on the four trunnions. 


Clamp hook on the chain of a monorail hoist for transport- 
ing door sheets from heating furnace to press 


Two 14-in. sections of 4in. channel, which serve 
as supports for the drop doors as shown, are welded 
to the flange of the boiler head. Approximately 2 
in. of the central portion of the channel is turned up at 
the outside edge to prevent the doors from slipping off 
the rack. Two vertical sections of 4-in. channel which 
are welded to the bottom channel and to the upper 
frame structure of the rack serve as rests against which 
each door is leaned. These vertical channels are ap- 
plied with a slight slope toward the center to prevent 
the doors from falling off when the rack is revolved. 
The upper frame structure is made of l-in. square bar 
and is braced by two light cross angles. The rack has 
a capacity for six doors. 

Three welders work at the rack. Each welder is 
assigned a certain part of the work which is so ap- 
portioned between the three men that the working time 
is approximately the same. With this arrangement 
and division of work, each welder finishes his part of 
the work on each door so that when the rack is revolved 
to the next position he can continue on the next door 


Revolving rack for welding drop-bottom doors for hopper and gondola cars 
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without delay. The rack is loaded on one side and the 
finished doors are removed on the opposite side. 
When new doors are required, a considerable saving 
is effected by cutting and forming the sheets in the 
steel shop. The sheets from which the doors are made 
are of 14-in. material and as much as possible of the 
corner slopes and recesses are cut on a throatless shear. 
The recesses are then squared up with a cutting torch 
and the burrs removed with a small portable grinder. 
On completion of this work the door sheets are heated 
to 1,600 deg. F., after which they are transported from 
the furnace via a monorail hoist to a press which is 
located approximately 50 ft. distant from the furnace. 
The press, shown in one of the illustrations, is made 
from a scrap wheel press which is fitted with two cast 
forming blocks for shaping the sheets, The male die 
is arranged to move back by a counterweight when the 
pressure in the air cylinder is relieved. As the die 
blocks on the press are vertical, a plate is provided 
underneath to receive the door sheets as they drop 
into the press. A latch of 1-in. by 4-in. bar steel, 14 
in. long, is secured to one side of the die block. This 


A scrap wheel press is used for flanging the door sheets 


latch is pivoted to the female die by a stud and is 
placed across the opening between the two dies when 
a door. sheet is to be inserted. This latch arrangement 
stops the sheet at the correct distance. The latch is 
held in a horizontal position by a pin which is inserted 
through a hole drilled through the back end of the 
latch and into the die. 

The flanged door sheets are handled to and from 
the press with tongs, the jaws of which are lengthened 
and bent at right angles so that the handles are in a 
horizontal position convenient for the workmen. 

The monorail hook illustrated, which is used to trans- 
port the hot door sheets from the furnace to the 
press, consist of two U-shaped plates which are 
bolted together by three bolts. The center bolt, which 
is located at the bottom of the U, is used to secure the 
clamp to the hoist chain. A second bolt, which is 
located at the upper end of one of the arms of the 
U-shaped plate, passes through a square steel block 
which is provided with corrugations on the inside 
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face. The third bolt is located directly opposite and 
secures a 2-in. by 8-in. handle which is used to clamp 
the door sheet to the corrugated block. The bolt hole 
through the circular head of the handle, on the edge 
of which corrugated grooves are also cut, is located 
off center so that simply by moving the handle up 
clamps the hot plate securely. Moving the handle 
down releases the plate. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Defect Card Sustained— 
Claimed to be Issued in Error 


On August 31, 1929, Carolina, Clinchfield & Ohio all- 
steel hopper car No. 42288 was delivered to the Sea- 
board Air Line by the Atlantic & Western interchange 
at Sanford, N.C. A. & W. defect card reading, “One 
steel side bulged out 18 in. and one side sill sprung 
(owner's defects),” was attached to the car, which was 
all-steel with two longitudinal sills. On September 19, 
1929, the Clinchfield advised the A. & W. that an in- 
spection of the car upon arrival at its home shops re- 
vealed that both the metal center sills were bent down 
about 5 in. at the center of the car. An additional 
defect card to cover this damage was requested. The 
A. & W. declined to issue an additional defect card to 
cover the damaged center sill and also advised the 
owners that it would not accept a bill for repairs cov- 
ered by a defect card issued at Sanford, as this damage 
was the owner’s responsibility. The car was repaired 
by the Clinchfield and the A. & W. was notified that a 
bill would be rendered on authority of its defect card. 
Accordingly, a charge of $112.69 for repairs to the steel 
side was included in the Clinchfield car repair bill No. 
5866 against the A. & W. No charge for repairs to 
the center sills or associated parts was included in the 
bill. The A. & W. refused to pay this bill, contending 
the car had not been accerded any rough handling nor 
involved in an accident on its line, but that the car had 
collapsed in fair service and that the defect card was 
not authority to bill in view of the notation “owner’s 
defects.” The Clinchfield contended that the notation 
“owner’s defects” had no bearing on the authority of 
the defect card which is authority to bill according to 
the Rules 5 and 94 and Arbitration Case 1398, and was 
issued in order to interchange the car. It also con- 
tended that the damage to the side of the car was di- 
rectly a result of the center sills being bent, which is a 
handling line’s responsibility under paragraph 5 of Rule 
44. The A. & W. submitted a report of the joint in- 
spection which was made by A. & W. and S. A. L. in- 
spectors. The Seaboard inspector, according to the re- 
port, stated that the damage was the owner's responsi- 
bility, but that a defect card so endorsed should be at- 
tached to the car so that the car owner would know on 
what road the damage occurred. The Clinchfield in its 
statement pointed out that subsequent correspondence 
developed that the defect card had been issued by the 
agent of the A. & W. at Sanford upon request of the 
agent of the Seaboard and evidently under protest. It 
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claimed that apparently neither of these agents were 
entirely familiar with the A.R.A. Rules of Interchange, 
which resulted in the car being accepted by the Sea- 
board with both center sills damaged between the body 
bolsters and with no defect card to cover and that the 
card was issued irregularly. It claimed that the labor 
for removing, repairing and replacing or renewing the 
center sills on this class of car exceeded the limits of 
Rule 120. If the damage in this instance had been the 
owner’s responsibility, the car should have been han- 
dled for disposition under Rule 120 with a statement 
attached showing the circumstances under which the 
damage occurred, or according to the requirements of 
Rule 44. 

The Arbitration Committee rendered the following 
decision on November 5, 1931: “The contention of the 
Clinchfield is sustained and its bill should be paid. A 
defect card carries with it full authority to bill upon 
the party issuing the same and cannot be repudiated. 
Decisions 1076, 1275, 1398, 1472, 1571 and 1660 apply.” 
—Case No. 1684, Atlantic & Western vs. Clinchfield 
Railroad. 


Same Wheels Removed by 
One Road Within 15 Days 


On August 31, 1930, a defect card was issued by the 
Canadian National for four cut journals under C. N. 
car No. 301636. On the same date the Maine Central 
changed two pairs of wheels at location R1I-L1 and 
R2-L2, which were shown on the defect card as being 
“shelled out” and the axle as “cut.” The wheels re- 
moved at location R2-L2 were the pair in dispute. A 
charge was made of $19.30 for new wheels applied, less 
scrap, and $8.39 for the axle, representing a second- 
hand less scrap axle. On September 2, 1930, the Maine 
Central again changed the wheels at location R2-L2 on 
account of a cut journal (Maine Central responsible) 
and applied second-hand wheels making no charge for 
the wheels or axle. On April 2, within 60 days after 
the second charge was passed for payment, the car 
owners requested that the charge for the new wheels be 
confined to second-hand, and claimed that it had been 
overcharged $12.60 according to Paragraph 8, Rule 98. 
The Maine Central declined to allow this claim, con- 
tending that Paragraph 8 of this rule did not apply. 
The Canadian National stated that it was its under- 
standing that the object of Rule 98, Paragraph 8 was to 
protect the car owner where fair service was not ob- 
tained for new wheels applied. As the wheels in ques- 
tion were under the car only three days when they were 
replaced by the same road, it felt that it was entitled to 
credit. The Maine Central stated that the car was 
accepted in interchange at Vanceboro, Maine, and was 
properly defect carded to cover the cut journals at the 
locations mentioned. When the wheel change was made 
at R2-L2 the handling line contended the wheels were 
found in a shelled condition, such as to be considered 
scrap wheels. Billing was rendered in accordance with 
Rule 98, Paragraph 5. The Maine Central contended 
that it recognized the principle of Rule 98, Paragraph 8, 
and had there been no defect card involved in connec- 
tion with the change of wheels and had the wheels been 
removed on its line with only wheel defects, it would 
have acceded to the car owners’ request for cancellation 
of the betterment charge. However, on account of a 
defect card being involved, it was its opinion that the 
delivery company was responsible. It contended that as 
handling-line responsibilities extend to repairs on au- 
thority of its defect card, it was justified in maintaining 
that the initial repairs which were made on the foreign 
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road’s defect card could not be recognized as being 
within the intent of Rule 98, Paragraph 8. 

The Arbitration Committee rendered the following 
decision: “In view of the first wheel exchange having 
both wheels condemned on account of owners’ defects 
in connection with the defect card for a cut journal, 
and the wheels applied being replaced with second-hand 
wheels on account of a cut journal within the 15-day 
period, the car owner is entitled to protection under 
Paragraph 8, Section (b), Rule 98. The contention of 
the Canadian National is sustained.”—Case No. 1687, 
Canadian National vs. Maine Central. 


Application of K-1 Triple for 
Convertible Type Sustained 


On November 20, 1930, Shippers Car Line Corpora- 
tion car No. 8869 had the air brakes cleaned, oiled, 
tested and stenciled per Rule 60, and a charge of $4.40 
was rendered by the Illinois Central to cover. The 
repair card also included a charge of $13.55 to cover 
Type K-1 triple valve applied and a convertible type 
removed, although under the “Why Made” column the 
Illinois Central stated that the car was stenciled K-1. 
In its statement the Shippers Car Line Corporation 
pointed out that the air brakes of car SHPX 8869 were 
cleaned, oiled, tested and stencilled per Rule 60 by the 
St. Louis-San Francisco at Tulsa, Okla., on April 9, 
1930, and that that road’s repair card showed plainly 
Type K-1 triple R and R. On November 29, 1930, the 
Illinois Central performed the same air brake work per 
Rule 60, removed the convertible type triple, and made 
the additional charge for the Type K-1 triple. The 
Car Line Corporation contended that the St. Louis-San 
Francisco repair card was correct and that the Illinois 
Central should have protected itself to the extent of 
joint evidence or defect card. The fact that this was 
not done, it contended, indicated that a K-1 triple valve 
was on the car when received and, therefore, the charge 
for conversion was in error. Not being a party to the 
rules, the Shippers Car Line Corporation stated its 
willingness to be governed by the decision of the Arbi- 
tration Committee. The Illinois Central stated that 
Rule 90 provides that if an intermediate road finds it 
necessary to standardize wrong repairs, it may render a 
bill against the car owner for the expense involved, 
except as provided under Rule 57. Triple valves are 
not covered in this rule. Therefore, it contended that 
it was not required to protect itself in interchange 
against the improper triple valve on the car. 

The Arbitration Committee in its decision rendered 
November 5, 1931, said: “The contention of the Illinois 
Central is sustained. Rule 90 covers.” —Case No. 1688, 
Shippers Car Line Corporation vs. Illinois Central. 


Car-Washing 
Equipment 


URING the past year, The DeVilbiss Company, 
Toledo, Ohio, has developed two new portable 
outfits for washing railroad passenger cars and 
motor coaches. One of these is designed primarily for 
cleaning cars for road service while the other, of some- 
what similar design though differing in accessories, is 
adapted principally to the washing of cars preparatory 
to painting. 
The outfit for washing cars preparatory to painting 
consists of a DeVilbiss type QM-5059 30-gal. pressure 
feed tank mounted on wheels, a type GI-520 spray 
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gun and a type CW-503 car-washing gun together with 
the necessary lengths of air, water and fluid hose and 
connections. This outfit includes one seven-foot and 
one four-foot hand car-washing brush. 

The other outfit used for cleaning cars in road serv- 
ice is similar to the one described above, the prin- 
cipal difference being the inclusion of one four-foot 
and one seven-foot fountain type brush in addition to 
the hand brushes. The outfit does not include the 
type CW-503 car-washing gun. } 

When using the outfit designed for washing cars 
preparatory to painting, a two-man crew is used on the 
exterior of the car. One end of a fluid hose is at- 
tached to the tank and the other to the type GI spray 
gun. A 100-ft. length of air hose is connected from 
the air line to the regulator on the tank and the 100 
ft. length of car washing hose is connected from the 
main water line to the tank. A pressure of from 40 
to 50 lb. is used on the fluid tank. The car-washing 
hose is then connected to the type CW car-washing gun 
and to the connection on the tank. A 60-ft. length of 
air hose is connected to the type CW gun and to the 
tap on the tank. Full air-line pressure is used with 
the CW gun. The air and water hose are taped to- 
gether at intervals of five feet, which aids materially 
in handling the equipment. The water valve on the CW 
gun is closed and the air and fluid cocks to and from 
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carefully scrubbed and overlapping seams have all dirt 
and grease removed, and then are washed down. 

The interior of the car is cleaned in sections of from 
12 to 15 ft. Work is started at one end on the upper 
ceiling and ventilator. The solution is sprayed on, 
after which the surface is lightly rubbed with a sponge 
and then rinsed off with the car-washing gun. The 
cleaned surface is then wiped with a clean sponge, 
squeezed dry, to remove water drops which might 
leave spots in drying. The entire sides of the coach 
are treated in a similar manner. If the trucks are to 
be cleaned, a full-strength solution is sprayed on them. 
This is washed off after an interval, using full pres- 
sure from the car-washing gun. 

The work involved in cleaning cars for road service 
with the other type outfit is somewhat similar. The 
cleaning solution is sprayed on the sign board at the 
top of the car with the spray gun. A section cover- 
ing about one-fourth of the length of the car can usually 
be done at one time. In the section, all the surface 
extending downward from the sign board to the bot- 
tom of the car is sprayed at one time. This area, in- 
cluding the windows, is then thoroughly scrubbed. The 
long handle car-washing brush is used from the 
sign board to the bottom of the windows, and the short 
handle car-washing brush from the bottom of the 
windows to the bottom of the car. Cleaning around 
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DeVilbiss equipment for cleaning cars for road service 


the tank and guns are opened, as are the air and water 
valves to the type CW gun. The outfit is then ready 
for operation. 

In washing the exterior of a car for painting, all 
ventilator screens, guards, windows, baggage racks and 
furnishings are removed. The work is started at the 
-ventilator sides and deck. The solution is sprayed on 
with the GI gun held a few inches from the work. A 
section of from 12 ft. to 15 ft. is sprayed ata time. A 
man with a long handle car-washing brush follows, 
scrubbing the surface that has been sprayed. The por- 
tion cleaned is washed with water from the type CW 
gun which is held a few feet from the work and the 
water is flushed down the side of the car. The full 
length of the ventilator side and deck is cleaned in this 
way. 

The sides of the car are then treated in a similar 
manner from the edge of the deck down to the weather 
strip at the bottom of the window. The car is then 
cleaned from the weather strip down. Rivet heads are 
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the rivets is done with a circular or rotary motion. The 
short- and long-handle fountain type brushes are used 
to scrub and wash down the sides of the car and flush 
down all remaining traces of the cleaning solution. 

While the operator using the short-handle foun- 
tain brush is finishing this operation on one section of a 
car, the other man, using the long-handle brush, takes 
the spray gun and applies the solution on the, next 
section of the car to be cleaned. 


SouTHERN Paciric STATISTICALLY Proun oF SAFETY RECORD— 
Justifiably pleased with its record for the safe transportation 
of passengers, the Southern Pacific, Pacific Lines, set its 
statisticians to work, with the astonishing result that they fig- 
ured that a full load of passengers, traveling at an average 
speed of 40 miles an hour, could ride for 789 years on a 
Southern Pacific train without a fatality as the result of an 
accident. It has been more than 12 years since the life of a 
ei was lost in a train accident on the railway’s Pacific 

ines. 
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Back Shop and Enginehouse 


Portable Machine for 
Drilling Wheel-Hub Liners 


HOWN in the three drawings are the assembly 

and details of a portable machine for drilling 
and tapping the stud holes in hub liners and wheel 
hubs. This device is used by an eastern road for per- 
forming this work when the wheels are mounted on 
the axle. 

The holding clamp is designed for axles having a 
diameter of from 7 in. to 11 in. The top part of the 
clamp on which the drilling machine rests is of cast 
steel. It is secured to the axle by means of two 34-in. 
by 1034-in. I-bolts and 34-in. by 134-in. wrought-iron 
bottom clamps. One of the I-bolts is secured to the 
bottom clamp, as shown in the assembly drawing, by 
a 4¥%4-in. handle in lieu of a nut. By unscrewing the 
handle, the bottom clamp can be dropped clear of the 
axle by swinging it to the left, as shown, on the %-in. 
diameter by 2-in. pin which is inserted through the eye 
of the bolt. 

Power for the drilling machine is supplied by an 
air motor, direct connected to the drive spindle, which 
is of hardened steel ground to size. The end of the 
spindle to which the motor is attached is machined to 
suit the motor. The same procedure is followed with 


respect to the motor-attachment part of the body of the 
machine, which is of malleable iron. 

The drive spindle is fitted with a helical gear having 
an outside diameter of 3.17 in. and a pitch diameter of 
3.03 in. It is press fitted to the spindle and secured 
by a 3/16-in. pin and a key 1 in. long which fits in a 
Y4-in. by M%-in. keyway. It meshes with a similar 
helical gear at 90 deg. which is keyed to the end of the 
spindle shaft. Both gears are case-hardened, have 30 
teeth with a helix angle of 45 deg., and are of the 
same size. The detail dimensions of these gears are 
shown in the upper left-hand corner of one of the 
drawings. 

The helical gear on the spindle shaft is provided with 
a‘sleeve on which is fitted a thrust bearing to take 
the end thrust of the drill spindle. This bearing has 
32 3/16-in. steel balls which are retained in hardened 
cast-steel races. The gear and sleeve is keyed to the 
spindle shaft by a 5%-in. feather key which fits into 
a '4-in. by %-in. keyway. The total width of the 
gear and sleeve is 234 in., which allows a maximum 
feed travel of 234 in. for the spindle. 

The feed is obtained by turning the hand wheel 
fitted to the end of a shaft on which is a worm 13% in. 
long. This worm meshes with a worm gear which 
has 60 teeth, a pitch diameter of 3.05 in., and an out- 
side diameter of 3.33 in. This gear is keyed to the 
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end of a vertical shaft which carries a pinion with 13 
teeth and a pitch diameter of 1.3 in. 

This pinion engages the teeth of a rack gear which 
is cut on the sleeve of the spindle. The outisde end 
of the sleeve is provided with a ball-thrust bearing and 
a fiber washer is provided at the opposite end. Thus, 
by turning the crank handle the drill or tap is fed into 
the work. The end of the spindle is machined for a 
No. 2 Morse taper shank. The hole for the drift key 
extends through both the sleeve and spindle. 


Drawer on Ball Bearings 
For Heavy Tools 


By Edwin G. Jones 


HERE are many methods of sliding bench tool 
drawers. The most common is to apply angle irons 

along the top on each side of the drawer to slide in Z- 
irons secured to the bench. This method of hanging a 
bench drawer is old. The drawer will not slide freely, 
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Details of the handle, spindle and helical gears 


The body of the machine is of malleable iron. The 
cover is of aluminum and is provided with a plug for 
oiling. All the bearings on this portable machine have 
bronze bushings. 

This drilling machine was made in the shop tool- 
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even when it is well lubricated, and is difficult to open 
when the drawer contains a large number of heavy tools. 

A workman usually opens his bench drawer at the 
beginning of the day’s work and removes the tools 
which he thinks he will need and then closes the drawer. 
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Casing and bracket details of the portable machine for drilling hub liners 


room. It can be easily removed from the top-clamp 
bracket by lifting clear the two l-in. vertical pins, 
which are shown in dotted lines, on the top-clamp detail. 
This arrangement facilitates moving the machine and 
clamping device around .the shop as well as clamping 
to the axle. 
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These tools, although some of them are not used during 
the day, help to make an untidy bench. 

The type of drawer as shown in the drawing elimi- 
nates all of the above bad features. It can be opened 
freely with any number of tools in it and lubrication 
is not entirely necessary. It is best, however, to lubri- 
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cate the ball bearings at least once every six months. 

This method of hanging a bench drawer is not ex- 
pensive and requires little time. The slide guides are 
made of any size angle iron which may be found 
around a shop. However, l-in. by l-in. angle iron is 
preferred. These guides are attached to the drawer 
by means of 4-in. counter-sunk or round-head bolts. 
They may be attached about 34 in. from the top of 
the drawer. The bearing bracket is made of ¥-in. 
by 2-in. flat iron and drilled as shown. This bracket 
is attached to the bench by means of two 3%-in. lag 
screws. The ball bearings are old discarded ball bearings 
from a Moon Dynamo. Other types of ball bearings may 
be substituted. There are four of these to each drawer 
which are held to the bracket by means of a shoulder 
bolt. This bolt is made of mild steel and the body is 
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A bench drawer which slides easily when filled with tools 


made for a light press fit for the ball-bearing assembly. 
A head is put on the bolt as shown and the entire bear- 
ing assembly is held in place by the 34-in. end which 
is drawn tight to the bracket. 

The brackets with the rollers assembled should be 
spaced as indicated in the drawing, “to suit,” accord- 
ing to the length of the drawer and the distance which 
the drawer is desired to be opened. To prevent the 
drawer from being pulled out too far and away from 
the back set of bearings, a wood strip or some other 
suitable stop may be attached to the underside of the 
bench over the drawer. This is not shown in the 
drawing. 

With this type of drawer the work is made easier 
for the repairman, especially around a railroad shop. 
Tools can be easily obtained and put away after using 
with little effort on the part of the repairman. 


Crane Unit with 
Choice of Power 


NNOUNCEMENT was recently made that the 

Loadmaster crane unit, manufactured by the 
Bucyrus-Erie Company, South Milwaukee, Wis., is 
available with either Case or McCormick-Deering 
power, and that the lifting capacity of this crane has 
been increased to 4,500 lb. Both engines are four- 
cylinder units and can be furnished for operation with 
gasoline, kerosene, or distillate. The McCormick- 
Deering engine has 41%-in. by 5-in. cylinders and is 
rated at 31% hp. at 1,000 rpm. The Case engine 
has 37%-in. by 5%-in. cylinders and is rated at 
3414 hp. at 1,100 r.p.m. Four speeds forward are 
provided with the first engine which range from 
2.27 to 10.41 miles an hour, while three speeds 
forward are available with units equipped with a Case 
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Loadmaster crane with lifting capacity of 4,500 lb. and 
hoist speed of from 38 to 75 ft. per min. 


engine; from 2.77 to 10.95 m.p.h. The reverse speed 
with either of the two power units is 3.11 m.p.h. 

The new Loadmaster unit has a wheel base of from 
fore in. to 78 in. and a turning radius of from 11 to 
oft. 

The wheel base and turning radius vary accord- 
ing to the type of power unit installed. The pur- 
chaser has the choice of solid rubber tires, pneumatic 
tires or crawler mounting. In the case of the latter, 
the travel speeds forward range from .83 to 3.8 m.p.h. 
and the reverse speed is 1.1 m.p.h. 


Rack for Storing 
Tire-Heating Equipment 


HE rack shown in the illustration is constructed 
from discarded sections of superheater units. The 
ends of the units are flattened and secured at the top by 
two 5-in. rivets to a pressed steel hood of the desired 
length. 
Each section of the rack represents one complete 
unit, the bottom being made merely by flattening out 
the unit and bending it in a triangular shape. The 


Discarded superheater units were used to make this 
rack for tire heaters 
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bottoms of the units are then riveted to a steel bed- 
plate. 

Sufficient space must be provided between the sec- 
tions to permit placing the tire heater in position, and 
the rack should be at floor level at the base to permit 
rolling the ring in position while it is hot. 

The height and length of the rack depend on the 
number of tire heater rings in use and the diameter 
of the wheels which are handled in the particular shop 
where this work is performed. 


Throttle and 
Stand-Pipe Grinder 


Go throttle-valve cases and stand pipes is a 
hard and tedious job when the work is done by 
hand. The grinder stand, of which the assembly and 
details are shown in the drawing, is used to eliminate a 
large part of the labor involved when the work is per- 
formed manually. 

The machine is operated by an air motor which is 
fitted to a No. 3 Morse taper shank. This shank, in 
turn, operates a set of gears which are connected 
through crank arms to the three index shafts. The 
grinder stand is designed for three throttle pipes and 
three stand or dry pipes. The throttle pipes are placed 
on the stand directly above the latter, as shown. 

Crank arms 3 are secured to the top and bottom shafts 
at each space. The crank connection from the train of 
gears at the motor transmits a reciprocating motion to 
the top and bottom shafts which in turn is transmitted 
to the crank arms 3. These are connected to the levers 
8 for the top shaft only. The connection levers 8 are 
pivoted to a %-in. dowel which is located near the center 
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of the index-plate arm 12. Thus, the reciprocating 
motion of the shaft is transmitted to the index or grind- 
ing plate 13. A spring is secured to the end of the index 
plate arm 12, as shown in the assembly drawing, to hold 
the plate square against the work and to engage the top 
end of the vertical index 9 which can be adjusted to suit 
the desired height of the throttle pipe when finished. 

A wood disc, 74, 8 in. in diameter, is secured to the 
bottom of the index plate 13 by the vertical bolt 10. 
This disc keeps the plate in position without scoring the 
inside face. The index plate is drilled around the cir- 
cumference with 3-in. holes spaced 14-in. center to 
center to facilitate the grinding operation. 

The dry and stand pipes are ground together by a 
similar reciprocating motion which is transmitted 
through the bottom shaft, crank arms 3, and connection 
levers 5 to the stand-pipe clamps 7. 

The frame of the stand is made of 54-in. by 2-in. bar 


iron. It is 4 ft. 834 in. high, by 4 ft. 414 in. long by 24 
in. wide. The dry and stand pipes are bolted to the 


floor of the stand as shown, while the throttle pipes are 
set on the top bench 43% in. above the shop floor. 


Valves For High 
Pressures and Temperatures 


HE Crane Company, 836 South Michigan avenue, 

Chicago, recently placed on the market two valves 
which have been specially designed for high pres- 
sures and temperatures. Valve No. 300 has a hard 
metal body, renewable Exelloy seat, plug type alloy disc 
and outside screw and yoke. It is designed for 300 Ib. 
steam working pressure and a temperature not exceed- 
ing 550 deg. F. The No. 400 valve has a Monel metal 
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Left: Valve designed for 300-lb. pressures and 550-deg. F. 
Right: Valve for 300-lb. pressures and 750-deg. temperatures 


body, outside screw and yoke, and renewable plug type 
seat and disc. This valve is designed for 300 lb. pres- 
sure and a total temperature not exceeding 750 deg. F. 

The No. 300 valve is designed so that the threads 
of the valve stem are out of the path of the steam and 
consequently less subject to the deteriorating effects of 
high temperatures and wear caused by incrustations of 
scale. The yoke is designed to be as compact as pos- 
sible without sacrificing accessibility for packing. 

Monel metal is used for the body of the No. 400 valve 
because of the resistance of this metal to pressures, 
temperatures and corrosion. The ends of the body are 
reinforced by heavy bands and have long, accurately 
cut threads to insure tightness. The bonnet is also of 
Monel metal and is held pressure-tight to the body by 
a union ring of nickel alloy. The yoke is cast man- 
ganese bronze. The stuffing box is designed to elimi- 
nate the trouble which frequently occurs where a large 
ring with fine threads is used to hold the glands. The 
one-piece gland and flange of nickel alloy is held in 
place by two steel I-bolts. When the packing is 
being replaced or adjusted, these I-bolts swing out of 
the way. They are hinged to wings built on the yoke. 
The stem and seat of the No. 400 valve are also of 
Exelloy, a metal which has a minimum tensile strength 
of 100,000 Ib. per sq. in. 


Maintaining Rail 
Motor-Car Engines 


By E. O. Whitfield 


AINTAINING the engines of rail motor cars 
requires trained personnel, accurate tools for 
precision workmanship and proper facilities. The ma- 
jority of railroads have experienced difficulty in design- 
ing the proper tools and testing appliances for the heavy 
repairing of the large types of internal-combustion 
equipment used in rail motor cars. The rail car was 
born in economy, but if this natural advantage is to be 
retained, railroad managements should make sure that 
sufficient capital is authorized for the purchase of pre- 
cision tools, testing appurtenances, etc. 
Fig. 1 shows the interior of the engine-repair shop 
of the New York, New Haven & Hartford. In the 
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foreground is shown a boring bar in position in the 
crank case of a Brill-Westinghouse Model No. 250 en- 
gine. The operation and use of the boring bar which is 
shown assembled in the crank case of the engine A was 
described in the December, 1931, issue of the Railway 
Mechanical Engineer, page 596—the boring bar 1s 
turned by means of the handle shown, which in turn 
rotates the cutters to finish to size the bearings mounted 
in the crank case. 


Fig. 1—Engine-repair department of the rail-motor-car shop 
of the New York, New Haven & Hartford 


The cam-shaft bearing reamer B shown in the fore- 
ground was made in the shop and enables perfect line 
reaming of cam-shaft bearings. This operation is per- 
formed with the cylinder heads and through bolts 
tightened inasmuch as a bearing which appears to be 
perfectly reamed out will tighten on the shaft after 
the through bolts are secured due to flexure in the 
casting. The reamer proper is a standard expansion 
type with Morse tapered shank. The reamer shank 1s 
bored out to fit the expansion reamer which can be 
purchased on the market. One end of the reamer is 
squared to receive the wrench which permits operation 
by hand. In the engine shown in the foreground Fig. 1 
there are four cam-shaft bearings per shaft. Two new 
bearings are applied and reamed out at one operation, 
the two old bearings acting as a pilot. The reamer is 
then removed and actuated from the other end of the 
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Fig. 2—Top: Reamer for lining camshaft bearings—Bottom: 
Detail parts of camshaft line reamer 


engine to ream out the remaining two new bearings, 
the ones reamed out acting as a pilot. 

Assembly C shows the operation for reseating valves. 
An air motor is used to drive the commercial reseating 


tool when counterboring for replacement seats. The 
(Continued on next left-hand page) 
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CONNECTIONS WHIM AGATHON 
ENGINE BOLE SIKKEL 


Designers know that there are forces working from one side of the locomotive 
to the other that tend to rack the locomotive. « They increase in violence with the 
locomotive’s power. « The old material that once served for engine bolts is un- 
able to restrain these greater forces. Bolts stretch, parts loosen and maintenance 
increases. « But Republic metallurgists have kept abreast of the new conditions 
and in Agathon Engine Bolt Steel have developed a material with high elastic 
limit, free from seams or slag pockets and possessed of great fatigue resistance. 
« You can safely trust Agathon Engine Bolt Steel to keep 


parts tight under the most difficult operating conditions. 


Toncan Iron Boiler Tubes, Pipe, Plates, Culverts, Stoybolt Iron * Climax Steel Staybolts * Upson 
Rivets, Staybolts, Tender Plates and Firebox Bolts and Nuts * Track Material, Maney Guard 
Sheets + Sheets and Strip for special railroad Rail Assemblies * Enduro Stainless Steel for 
purposes * Agathon Alloy Steels for Locomo- dining car equipment, for refrigeration cars and 


tive Parts * AgathonEngine Bolt Steel * Nitralloy for firebox sheets * Agathon Nickel Forging 


Agathon Iron forpins and bushings * Agathon Steel (20-27 Carbon) . . . . 2... ae 
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apparatus shown permits absolute alinement of the seat 
with the guide. The secret of this is in the ball joint 
in the pilot-guide holder which becomes rigid when the 
clamp handle is tightened. 

In front of the bench in the left background is a 
Sterling crank case D with the front end and flywheel 
housing in position on the boring stand. The same pro- 
cedure is used to bore the main bearings on the Ster- 
ling engine as on the larger model No. 250 Brill-West- 
inghouse engine already described. 

A small crank shaft is shown at E which is being 
checked for bearing alinement. For more detailed in- 
formation on this device see the Railway Mechanical 
Engineer, February, 1932, Page 77, Fig. 3. The en- 
gine F is a Sterling Sea Gull engine fitted with a cam- 
shaft line reamer. 

The bench G is provided with a surface plate for 
testing oilpan and surface fits, also checking cylinder 
heads and covers to see if they are warped. The plate 
is made of castiron. An overhead monorail is provided 
in the shop for moving the various engine parts from 
one operation to another. Fig. 2 shows the detail parts 
and assembly of the Sterling engine cam-shaft line 
reamer. Referring to the top view, 4 is the reamer 


assembled for the roughing operation, B is a handle bar 


Fig. 3—Jig for babbitting camshaft bearings and cutter for 
facing rod bearings and caps 


for turning the reamer, and C is a finishing reamer. In 
the bottom view C is an expansion commercial finishing 
reamer with Morse tapered shank, B is a standard solid 
commercial roughing reamer with tapered shank, A is 
a shank of cold-rolled steel bored and turned at each 
end to receive the reamers B and C; D is the extension 
which fits into A, and E is a handle bar made of cold- 
rolled steel which is inserted through the circular hole 
shown in reamer shank. The elongated hole shown 
receives the key for removing the reamer. This ream- 
ing tool with the shanks assembled as shown in the top 
view is uséd to line-ream the cam-shaft bearings in 
Sterling Sea Gull engines. The method of operation 
is similar to that already described in Fig. 1. for the 
Brill model No. 250 engine. A true shaft .002 in. 
smaller than the bearings can be turned by hand easily 
when applied. The reamer is shown in Fig. 1, F. 

A cutter for facing rod bearings and caps, and a jig 
for babbitting cam-shaft bearings are illustrated in Fig. 
3. The cutter A is used for facing rod bearings on a 
milling machine. A description of the jig for holding 
the rod on the machine, which included an illustration 
showing the cutter in operation, was published in the 
July, 1931, issue of the Railway Mechanical Engineer, 
page 381. The cutting tools, of which there are nine, 
are held at the correct cutting angle by means of set 
screws in a circular frame. The frame is mounted on 
a mandrel which fits the socket of the milling machine. 
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The jig D for babbitting cam-shaft bearings was 
made in the shop at the time it was decided to use 
babbitt instead of bronze. The parts B and C show 
the babbitt shells as they appear when removed from 
the jig after pouring. This jig is sufficiently accurate to 
produce babbitt bearings which can be applied without 
machining. These bearings with the cam-shaft reamer 
are shown in position in Fig. 1, F. 

The square and clamp is made of machine steel. The 
circular portion is made up in two sections and the in- 
ner section is riveted to the base. The outer circular 
section is removable. It is bored to suit the outside di- 
ameter of the shell and overlaps to allow babbitt to form 
a shoulder. The squared portion provides for the shoul- 
der on the opposite end. This method of shoul- 
dering eliminates the necessity of machining. Babbitt 
is poured through a hole drilled in the jig. 


An Easy Way 
To Handle Letter Files 


Ma railroad offices use letter files of the type 
shown in the illustration. These files when 
filled with correspondence and other papers become 
heavy and the small leather pull or jerk tabs eventually 
break off. Heavy files of this type with missing pull 
tabs are difficult to remove from a shelf, especially if 
the shelf is above shoulder height. 

A simple, but practical scheme to handle heavy file 
cases of this type is had by driving a medium size rub- 


A rubber-headed tack driven into the top of the case as 
shown makes heavy letter files easy to handle 


ber-headed tack in the upper end of the wood portion 
of the back of the file case. The clerk, by placing the 
end of his finger over the head of the tack as illustrated, 
can readily remove the file case by tipping it out and 
down until it is free of the adjacent file cases. 

(Turn to next left-hand page) 
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YOU CAN’T AFFORD 
To Wear Out 
A OLD POWER aa 


“Many inefficient locomotives have been retired 


and the number of types in use moterially re- 
duced. This meant savings in fuel and up-keep. 
At the same time the reduction in the number 
of types of locomotives resulted in time and 
labor savings in repair shops. To replace the 
discarded equipment locomotives were installed 
that cut fuel costs at the rate of $2,000,000 


aa 
annually. 


—From an annual report of 
a large freight carrier. 


Locomotives recently built are reducing operating costs by 25% 
compared with locomotives five to ten years old. Can you afford 


to run your present equipment in view of the performance of 


modern locomotives ? 


, 


LIMA LOCOMOTIVE WORKS, Incorporated LIMA, OHIO 


Among the 


Clubs and Associations 


Raitway SUPPLY MANUFACTURERS’ As- 
sociaTIon.—S. G. Down, president of the 
Railway Supply Manufacturers’ Associa- 
tion, has announced the following ap- 
pointments as chairmen of the Standing 
Committees of the Association: Commit- 
tee on Domestic Trade—Frank P. 
Roesch, sales manager, Standard Stoker 
Company, 332 South Michigan avenue, 
Chicago; Committee on Foreign Trade— 
Walter C. Sanders, general manager, Rail- 
way Division. The Timken Roller Bear- 
ing Company, Canton, Ohio; Committee 
on Public Relations—H. E. Graham, as- 
sistant to president, Jones & Laughlin 
Steel Corporation, Pittsburgh, Pa. The 
members of these standing committees, 
whose duty will be to assist the members 
of the Railway Supply Manufacturers’ 
Association in connection with commer- 
cial problems, both at home and abroad, 
will be selected by their chairmen. Mem- 
bers of the Association having domestic 
or foreign commercial problems that 
might require co-operative activity should 
communicate directly with the chairman 
of a committee or with the office of the 
secretary of the Association, 1841 Oliver 
building, Pittsburgh, Pa. 


Club Papers 


Chilled-Tread Car Wheels 


Chicago Car Foremen’s Association— 
Meeting held Monday evening, May 9, at 
the Auditorium hotel, Chicago. Subject 
“Manufacture and Service of Chilled- 
‘Tread Car Wheels,” presented by E. C. 
Edwards, traveling engineer, Grifin Wheel 
Company, Chicago, §The subject matter 
of Mr. Edwards’ address was well covered 
in the formal title. Referring back to 
the year 1890 when the striking proposal 
was advanced of constructing cars of 
x0,000 lb. capacity, Mr. Edwards stated 
that chilled car wheels carried 84,000,000,- 
000 ton-miles of revenue freight. In 1929, 
the year of peak business, he said that 
chilled-tread) wheels carried more than 
400,000,000,000 ton-miles of revenue 
freight. Mr. Edwards’ address was il- 
lustrated with moving pictures showing 
the manufacture and use, as well as the 
abuse, of chilled-tread car wheels. Re- 
garding slid-fat wheels, he said: “Per- 
haps the greatest cause for the develop- 
ment of slid-flats is the failure of brakes 
to release at the rear of long trains when 
starting after a stop is made. Excellent 
work done by the air-brake men and 
closer’ attention to the operation of long 
trains have reduced the proportion of 
wheels removed on account of slid-flat 
spots from 25 to 30 per cent to about 
12 per cent of the total wheels removed. 
This is of importance because slid-flat 
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wheels have the lowest average life of all 
wheels removed.” {“Shell-outs”, cracked 
treads, worn-through-chill wheels, worn 
flanges, brake burns, comby spots and 
other common defects were discussed, and 
helpful suggestions advanced regarding 
means for detecting and correcting these 
defects. {In closing his address, Mr. 
Edwards referred to the new proposed 
rules of interchange which promise to be 
effective in helping the railroads to obtain 
still better service than they have in the 
past from chilled-tread car wheels, 


. One Hundred Years of Railroad- 


ing in New York State 


New York Railroad Club.—Meeting 
held May 20 at the Engineering Societies 
building, 29 West Thirty-Ninth street, 
New York. Subject, “One Hundred 
Years of Railroading in New York State,” 
by Edward Hungerford, New York Cen- 
tral. f He introduced his paper by giving 
an account of the first run on Aug. 9, 1831, 
of the DeWitt Clinton over what was 
then known as the Mohawk & Hudson 
Railroad. He graphically described the 
carly battles between the proponents of 
the Erie Canal and the fight made by 
railroad men, led by Erastus Corning, 
Dean Richmond and Commodore Vander- 
bilt, to push the lines of what is now 
known as the New York Central through 
to Buffalo, N. Y. f Mr. Hungerford 
sketched the development of the New 
York & Harlem, West Shore and other 
lines which were later incorporated into 
the New York Central & Hudson River. 
In his historical account he included the 
development of the Delaware & Hudson, 
the Lackawanna and the Erie, laying spe- 
cial stress on the factors of competition 
and the efforts of the various Atlantic 
seaboard cities, such as Boston, Mass., 
and New York, to sccure rail routes to 
the west. He spoke of the efforts of Mr. 
Burnham of Boston to get backing for 
the Northern Pacific, which was one of 
the schemes of a number of Bostonians to 
secure a connecting link with the far west. 
Congress gave Mr. Burnham a franchise 
to build a railroad from the head of Lake 
Superior to Puget Sound, together with 
a gift of forty-two million acres of land. 
T Mr. Burnham had a theory that ap- 
pealed very much to Congress. He said: 
“This is to be a democratic railroad. 
There is to be no big business in this, no 
bankers, and no mergers, and one million 
are each to give one hundred dollars and 
each will buy one share of stock—and 
no more.” This vision of Mr. Burnham 
did not materialize and the project eventu- 
ally fell into the hands of the capitalists. 

Mr. Hungerford closed his paper witha 
tribute to the men and railroads which 
finally resulted in the present efficient rail 
transportation in the Empire State. 


AMERICAN SOCIETY FOR 


Directory 


The foilowing list gives names of secretaries, 
dates of next or regular meetings and places of 
meeting of mechanicai associations and railroad 
clubs 


Arr-Brake_ AssociatTIon.—T. L. Burton, Room 
aa Grand Central Terminal building, New 

ork. 

Attiep Rattway Suppry Association.—F. W. 
Venton, Crane Company, Chicago. 

Amenican Rattway Association.—Division V. 
—Mecuanicat.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EquipmMent Patntine Sec- 
tion.—V. R. Hawthorne, Chicago. 

Wey RoN VI.—PURCHASES AND STORES.— 

J. Farrell, 30 Vesey street, New Youth. 

Waara I. — SAFETY SECTION. —J. C 
Caviston, 30 Vesey street, New York. 

Diviston VIII.—Car Srrvice Divisios.-- 

A. Buch, Seventeenth and H. streets. 
Washington, D. C. 

American RarLway Toot Foremen’s Associa- 
tion.—G. G. Macina, 11402 Calumet avenue. 
Chicago. 

AMERICAN Society oF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Ratrroap Division.—Marion B. Richard- 
son, associate editor, Waidweay Mechanical 
Engineer, 30 Church Street. 

Macine Snor Practice Division. — 
Carlos de Zafra, care of M. E., 29 
West Thirty-ninth street, New York. 

Materiats Hanping Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
wax, New York. 

IL anD Gas Power Division.—L. H. 
Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 

Fuets Diviston.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 

$ Sree Treatinc.—W 
H. Eiseman, 7016 Euclid avenue, Cleveland, 

io. 

AmrRrICAN Society ror TestTING MATERIALS.— 

. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. 

AmeEpican Werpino Society.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 


Association or RAILWAY ELECTRICAL ENGINEERS. 
q. Andrucetti; C. & N. W.. Room 
Station, Chicago, Il. 

Car DEPARTMENT Les AssociaTion.—A. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

INTERNATIONAL RaitroaD Master BLACKSMITH'S 
AssocraTIon.—W. J. Mayer, Michigan Cen 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RatLway FUEL Association.— 
C. T. Winkless, Room 707, LaSalle Street 
Station, Chicago. 

INTERNATIONAL RatLway GENERAL ForeMen’s 
AssocraTION.—William Hall, 1061 W. Wa 
bash street, Winona, Minn. 

Master BOILERMAKERS’ Association. — A. F. 
Stighmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

Master Car BuirLDeRsS’ anp Supervisors’ Asso- 
CIATION.—See Car Department Officers Asso- 
ciation. 

NaTIONAL SAFETY 
Sectron.—W. A. 


Councit—Steram Ratiroad 
Booth, Canadian National, 


Montreal, Que. 
Paciric Raitway CLus.—W. S. Wollner, P. 0. 
Box 3275, San Francisco, Cal. kegular 


meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Rattway Business Association. — Frank W. 
Noxon, 1124 Woodward building, Washing- 
tan, D. C. 

RAILWAY Fire Protection ASsocraTion.—R. 
Hackett. Baltimore & Ohio, Baltimore, ME 

Rareway Suppry MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 


Suppty Men's Assoctation.—E. H. Hancock. 
treasurer, Lonisville Varnish Company. 
Louisville, y. feets with Equipment 


Painting Section, Mechanical Division Amer: 
ican Railway Association. 

Traverinc ENGINEERS’ Association. — W. 0. 
Thompson, 1177 East Ninety-eight street, 
Cleveland, Ohio. 

Westers Rarcway Crive—J. H. Nash, 343 
South Dearborn street, Chicago. Regular 
meetings, third Monday in each month. 
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SaLarIEs of all New York Central em- 
ployees now receiving more than $300 
monthly will be reduced by five per cent. 
This is in addition to cuts ranging from 
10 to 20 per cent which were made ef- 
fective late in 1931, 


Railroad Payroll Reduced $813,- 
000,000 in Two Years 


THE TOTAL railroad payroll for 1931 
was $813,687,403 below that for the year 
1929, and the number of employees in 
December, 1931, was 625,625 less than 
the number in the peak month of August, 
1929, according to a summary of railway 
wage statistics for the year issued by the 
Interstate Commerce Commission, based 
on a consolidation of the twelve monthly 
summaries for the year. 

The average number of employees for 
1931, based on the twelve monthly counts, 
was 1,278,175, a decrease of 232,513, or 
15.39 per cent, compared with the number 
for 1930 and a decrease of 408,594, or 24.2 
per cent, as compared with 1929. The 
number for December, 1931, was 199,892 
less than that for January, 1931, and 471,- 
157 less than that for December, 1929. 

The total compensation for 1931 was 
$2,127,181,287, a reduction of $463,093,- 
556 below that for 1930. The number of 
hours (straight time actually worked plus 
overtime paid for) for the year divided 
by the average number of persons re- 
ported as employed at the middle of each 
month was 2,298 for 1931, compared with 
2,511 for 1929. This comparison does 
not take into consideration those fur- 
loughed employees not represented among 
the employees in the mid-month count. 


Burlington Relief Department 
43 Years Old 


THe Revie‘ DEPARTMENT of the Chi- 
cago, Burlington & Quincy, which was or- 
ganized on June 1, 1889, has issued its 
report for 1931. It emphasizes the im- 


portance of joint contributions in retire- 
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ment insurance plans. Since June 1, 1889, 
the department has received $22,112,593, 
of which $21,162,845 represents contribu- 
tions by members, $143,313 interest paid by 
the railroad, $733,182 income from invest- 
ments, $28,604 profit from investments and 
$44,648 miscellaneous receipts. During the 
same period, the department has paid 
$20,745,899 in death and disability benefits, 
while at the present time investments 
amount to $1,115,785 and cash on hand 
to $250,908. During this period the rail- 
road company has contributed $4,049,405 
in establishing, operating and maintaining 
the department. In addition, it has given, 
without charge, the time of officers and 
clerks in other departments of the service 
used in attending to relief department 
business, the service of the law depart- 
ment, the rent, care, heating and lighting 
of the general offices of the department in 
Chicago and medical examiners’ offices 
and the use of telegraph, transportation 
and other facilities. 

Besides the relief department plan, a 
pension plan has been in effect since Janu- 
ary 1, 1922 and since that time, the pension 
disbursements have amounted to $6,429,- 
486, all of which is a voluntary contribu- 
tion of the company. 


Favors C. N. R. Acquisition 
by C. P. R. 


ADVOCATING the purchase of the Cana- 
dian National by the Canadian Pacific 
Follin H. Pickel, a prominent Conserva- 
tive member from the Eastern Town- 
ships of Quebec province, speaking dur- 
ing the Budget debate in the House of 
Commons at Ottawa recently said: 

“I do not understand why the people 
of Canada persist in trying to make 
themselves believe this is a solvent en- 
terprise. It should go into the hands 
of a receiver and be disposed of. It is 
no compliment to the intelligence of the 
people of this country to try to bolster 
up that railway; if it were in my power 
to do so, I think it would be advisable 
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New York & Erie 4-4-0 type locomotive No. 13 built by Swinburne, Smith & Com- 
pany at Paterson, N. J., in 1849 
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to open up negotiations with a view to 
disposing of it. The only visible pur- 
chaser or receiver that I know of is the 
Canadian Pacific Railway Company. I 
have none of its stock, unfortunately; I 
hold no brief for that railroad, but as all 
Canadians are, I am proud of it. We 
have a bankrupt railroad and if we con- 
tinue we are going to bankrupt the 
Canadian Pacific.” 


Air-Conditioned Trains Between 
Chicago and St. Louis 


RAILROADS operating between Chicago 
and St. Louis, will operate one air-con- 
ditioned train each, beginning about July 
1. The cars of the Banner Blue Limited 
of the Wabash, including the observation- 
parlor car and the combination parlor- 
lounge-dining car will be Pullman cars 
equipped with the Pullman ice-type air- 
conditioning equipment, while the same 
type of air-conditioning apparatus will be 
installed in the chair cars and other 
equipment in the train by the railroad. 

The Illinois Central will air-condition 
its Daylight Special by installing, in its 
own shops, Westinghouse mechanical re- 
frigeration in 10 cars, including coaches, 
parlor cars, dining cars, and observation 
cars. The Michigan Boulevard, consist- 
ing of parlor cars, chair cars, dining cars 
and coaches, and the Diamond, consisting 
of sleeping cars, buffet cars, chair cars 
and coaches, will be precooled prior to de- 
parture, the railroad employing the Car- 
rier Corporation system of precooling. 

The Chicago & Alton placed air-con- 
ditioned equipment in operation on the 
Alton Limited on June 15, and at the 
same time rubberized truck parts so as to 
eliminate vibration and noise. Twelve 
cars are air-conditioned and rubberized, 
including chair cars, parlor cars, obser- 
vation cars and dining cars, the condition- 
ing equipment employed being that of the 
York Ice Machinery Corporation. The 
Alton is precooling all sleeping cars leav- 
ing St. Louis, Mo., Kansas City, Spring- 
field, Ill, and Chicago. In rubberizing 
truck parts, rubber pads were placed at 
spring ends and where metal touches 
metal. The Chicago & Eastern Illinois 
is air-conditioning its La Salle. Lounge- 
chair cars and parlor-observation cars are 
being equipped with the Pullman Car & 
Manufacturing Corporation mechanical 
air-conditioning device, while the dining 
cars are being equipped with Pullman ice- 
type air-conditioning equipment. 


Wuo BuiLT THE First STEAM ENGINE? 
—We are indebted to A. C. Mack of the 
travel department of The Literary Digest 
for authoritative information on the ques- 
tion, raised in the issue of January 30, 
concerning the identity of the man who 
built the first steam engine. Mr. Mack 
submits a page from the latest issue of the 
Standard Dictionary, which credits Thom- 
as Savery with building the first com- 
mercially successful steam engine, in 1698. 
However, all that had been done before 
was rendered obsolete when James Watt 
secured his first patents in 1769, in which 
he laid down principles still useful in the 
development of the steam engine. 

(Turn to second left-hand page) 
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In the Far North 


4-8-2 Type locomotive for The Alaska Railroad 


Cylinders 22” x 30” Steam Pressure 220 Ib. Superheating Surface 706 Sq. Ft. Tractive Force— 
Drivers, Diameter 63” Grate Area 62.5 Sq. Ft. Weight on Drivers 190,000 Ib. Main Cylinders 43,100 tb. 
Boiler, Diameter 72" Water Heating Surface 2991 Sq. Ft. Weight, Total Engine 272,000 Ib. With Booster 54,900 Ib. 


The Alaska Railroad, owned and 
Operated by the United States 
Government, is placing in service 
a new Baldwin locomotive of the 
4-8-2 type. This engine is de- 
signed for operation on grades 
up to 2.2 per cent, and curves as 
sharp as 16 degrees. Service con- 
ditions are severe, especially in 
winter, when intense cold is en- 
countered. Maximum reliability 
is required of every detail, and 
therefore ELFUR IRON is used for 


the cylinder and valve chamber 


bushings. 


A Bit of Alaska R. R. Scenery 


-aa 


THE BALDWIN Locomotive Works 


PHILADELPHIA 
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ELECTRIC 
FURNACE 
IRON 


Uniform consistency, 
from high-grade mix- 
ture and uniformly con- 


trolled temperature. 


This iron will be poured into molds 


and cast into Locomotive Wearing Parts. 


FOUNDRIES DIVISION 


THE BALDWIN Locomotive Works 


PHILADELPHIA 


Supply Trade Notes 


THEODORE W. ROBINSON, vice-president 
of the Illinois Steel Company, Chicago, 
retired on June 6 under the rules of the 
United States Steel Corporation, which 
provide for retirement on a pension at 
the age of 70. Mr. Robinson will remain 
with the Steel Corporation in an advisory 
capacity. 


Kart E. Kene, sales manager of the 
New York Air Brake Company, has been 
appointed assistant to the president in 
charge of sales and service, with head- 
quarters as formerly at New York, Mr. 
Keiling served in the purchasing depart- 
ment of the New York Central from 1900 
until he became purchasing agent of the 
New York Air Brake Company in Janu- 
ary, 1926. In October, 1929, Mr. Keiling 
was appointed sales manager. 


Joun H. Donce, president of the Lowel) 
Wrench Company, Worcester, Mass., has 
purchased the Safety Wrench & Appli- 
ance Company, Worcester, manufacturers 
of the Swaco safety hopper car wrench 
and the Swaco car mover. These prod- 
ucts will be manufactured in future by 
the Lowell Wrench Company. 


AMBROSE N. Dieut, a vice-president of 
the United States Steel Corporation, suc- 
ceeds A. T. DeForest as president of the 
Columbia Steel Company, San Francisco, 
Cal., a subsidiary of the United States 
Steel Corporation. Mr. DeForest has re- 
tired. 


Tue CyHicaco MALLEABLE CASTINGS 
Company, Chicago, has purchased all of 
the equipment and the right to manufac- 
ture and sell the McCord journal box and 
lid, from the McCord Manufacturing 
Company, Chicago. 


THE AMERICAN STEEL & Wire Com- 
PANY, a subsidiary of the United States 
Steel Corporation has opened a new ware- 
house at 2364 South Ashland avenue, 
Chicago, to supplant its former local 
warehouse at 403 West Lake street. 


J. E. O'Brien, vice-president and gen- 
eral manager of the railroad department, 
with headquarters at Chicago, of the 
Bird-Archer Company, New York, has 
` resigned; S. P. Foster, who has been con- 
nected with the company for the past 
ten years, as chemical assistant to the 
president has been appointed to manage 
the railroad department in the North- 
western territory. 


J. H. Fitcu, JR, who has been ap- 
pointed district sales manager of a new 
office opened by the Inland Steel Com- 
pany in the Fisher building, Detroit, 
Mich., began work in the steel business 
selling tin plate for the Liberty Steel 
Company in 1918. When the latter com- 


pany was sold to the Trumbull Steel 

Company, Mr. Fitch helped organize the 

Newton Steel Company, Newton Falls, 
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Ohio, and served as treasurer, vice-presi- 
dent and a director of this company until 
his resignation to go with the Inland Steel 
Company. 


CLEMENT V. McKaic, vice-president of 
the Great Lakes Steel Corporation and 
previously in the service of the Carnegie 
Steel Company, has returned to the Car- 
negie Company as vice-president and 
gencral manager of sales, with headquar- 
ters at Pittsburgh, Pa., succeeding 


Charles L. Wood, who has resigned to 
go to the United States Steel Corpora- 
McKaig was born at 


tion. Mr. Pitts- 


Clement V. McKaig 


burgh and was educated in the public 
schools, later completing classical and 
scientific courses at Princeton University. 
Mr. McKaig entered the steel business 
with the old Park Works of the Crucible 
Steel Company, Pittsburgh, working 
through a number of departments to the 
superintendency of the bar mills. In 1908 
he joined the Carnegie Steel Company 
and on April 1, 1929, succeeded the late I. 
W. Jenks as general manager of bar and 
hoop production, including design, engi- 
neering and marketing of all special bar 
mill products. When the Great Lakes 
Steel Corporation, Detroit, Mich., began 
operations later in 1929, Mr. McKaig be- 
came its vice-president in charge of sales, 
which position-he now leaves to return 
to the Carnegie Stee! Company. 


Cuartes L. Woop, vice-president and 
general manager of sales of the Carnegie 
Steel Company, Pittsburgh, Pa., has been 
appointed vice-president in charge of sales 
of the United States Steel Corporation, 
with headquarters at New York, succeed- 
ing E. P. Thomas, who has been trans- 
ferred to special duties. Mr. Wood was 
born on September 11, 1873, at Youngs- 
town, Ohio. He attended the public 
schools of that city and then entered the 
Ohio State University at Columbus, pur- 
suing a course in mining engineering with 
the class of 1896. He entered the indus- 
trial field as a chemist with the Calumet 
Furnace Company, Chicago, and when 


this company suspended operations Mr. 
Wood became engaged in mining engi- 
neering in Colorado and other western 
districts. In 1896 he became affiliated 
with the American Steel Hoop Company, 
and was appointed manager of the order 
department when the company moved to 
New York. Upon its consolidation with 
the Carnegie Steel Company and with the 
formation of the United States Steel Cor- 


Charles L. Wood 


poration, Mr. Wood was transferred to 
the sales department of the Carnegic 
Steel Company. He has served succes- 
sively with the latter as assistant general 
manager of sales in charge of bar, hoop 
and band production, general sales man- 
ager and vice-president. He has held the 
latter position since June, 1930. 


A. CLarK Moore, who has been elected 
president of the Chicago Railway Equip- 
ment Company, Chicago, to succeed E. B. 
Leigh, deceased, was born at Washington, 
D. C., on January 18, 1880, and graduated 
from the New York Law School in 1906 
He began his career in 1899 with the 
Safety Car Heating & Lighting Company, 


A. Clark Moore 


remaining with that company until 1%. 
when he entered the employ of the West- 
ern Steel Car & Foundry Company, and 
later McCord & Co. In 1907 he returned 
to the Safety Car Heating & Lighting 
Company, and in 1911 was appointed gen- 
eral manager. He held the latter position 
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until 1913, when he was elected vice-presi- 
dent. In 1918 Mr. Moore was commis- 
sioned a major in the air service, with 
headquarters at New York, having charge 
of the production of aircraft in the east- 
ern territory. At the close of the war he 
returned to the Safety Car Heating & 
Lighting Company, as vice-president, 
which position he held until 1919, when 
he was appointed assistant to the presi- 
dent of the Globe Seamless Tube Com- 
pany. He resigned from this position in 
August, 1921, to become vice-president of 
the Chicago Railway Equipment Com- 
pany. He was elected executive vice- 
president in June, 1931. 


Obituary 


FREDERICK S. OVERTON, secretary and 
a director of the Ingersoll-Rand Com- 
pany, New York, died on June 4. Mr. 
Overton had been in the service of the 
company for the past 30 years. 


Ropert M. Keeney, president of the 
Pittsburgh Crucible Steel Company and 
vice-president of the Crucible Steel Com- 
pany of America, died on June 5, in the 
Alleghany General Hospital, Pittsburgh, 
Pa, after an illness of two weeks. He 
was 48 years old. 


R. C. Vilas, who has been associated 
with the Pyle-National Company, Chi- 
cago, since its incorporation in January, 
1899, and who was president from 1908 
to January, 1931, died suddenly at Glen- 
view, Ill, on June 9. Mr. Vilas was 
chairman of the board from January, 1931, 
to March 14, 1931, when he resigned be- 
cause of poor health. 


Etzert B. Witson, vice-president and 
general manager of the Gold Car Heat- 


ing & Lighting Company, Brooklyn, N. Y., 
died at the Presbyterian Hospital, New- 
ark, N. J., on May 31, after a slight op- 
eration. Mr. Wilson was 62 years old. 
He was born at Dover, N. J., and re- 
ceived his early training in the Dela- 
ware, Lackawanna & Western shops in 
that city. Mr. Wilson had been in the 
service of the Gold Car Heating & 
Lighting Company for about 35 years, 
and for a long time was a member of 
the New York Railroad Club. 


James A. Buren, president of the 
Burden Iron Company, Troy, N. Y., died 
suddenly on June 1, at his home at Syos- 
set, N. Y. Mr. Burden was born on 
January 16, 1871, in New York. He was 


James A. Burden 


graduated from Harvard University in 
1893, and for a year studied law at Har- 
vard Law School. In 1894 he was elected 
a director of the Burden Iron Company, 
and in 1906 he succeeded his father as 


president of the same company. During 
the World War he was a member of the 
co-operative committee on steel and steel 
products, advisory commission, Council 
of National Defense. Mr. Burden was 
formerly chairman of the board of the 
Hudson Valley Coke & Products Cor- 
poration and, at the time of his death, a 
director of the City National Bank of 
Troy. He was a member of a number of 
technical organizations and clubs, includ- 
ing the Iron & Steel Institute. 


Cartes J. McPuerson, sales manager, 
automotive car division, of The J. G. 
Brill Company, Philadelphia, Pa., died 
suddenly from a heart attack in Chicago 
on June 18. Mr. McPherson was born 
on July 5, 1886, at Hopkinsville, Ky. He 
completed his education in the University 
of Kentucky, from which he was grad- 
uated in 1906, later receiving his M. E. 
degree from the same institution. He 
was first associated with the Baldwin 
Locomotive Works and then the Amer- 
ican Car & Foundry Company before 
joining the Brill engineering staff on 
March 4, 1913. In the early days of the 
World War Mr. McPherson spent con- 
siderable time in Russia representing the 
Brill Company's interests. After serv- 
ing for a number of years as assistant 
superintendent, he entered the sales de- 
partment in September, 1920, and was in 
charge of sales of the automotive car 
division, handling rail motor cars for 
steam railroads, from October, 1923, until 
his death. Mr. McPherson was a mem- 
ber of a number of clubs and associa- 
tions including the American Railway 
Car Institute, the American Society of 
Mechanical Engineers, the Society of 
Automotive Engineers, and the Railroad 
Club of New York. 


(Turn to second left-hand page) 


A 2-8-4 type freight locomotive undergoing heavy repels u the Hamilton, Ont., shops of the Toronto, Hamilton & 
uffalo 
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Forgings of great strength, uniformity | 
and toughness perform longest in hard 
service for the fewest maintenance 
dollars. For such low cost, dependable 
service specify—ALCO Forgings. 


| 
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QUALITY ALWAYS 


Alco 


FORGINGS 


Add Dependability to the 
Business End of the Locomotive 


ITH piston thrusts on modern locomotives 
ranging around 175,000 Ib., the responsi- 
bility of transmitting this tremendous power rests 
entirely upon the structural stamina of the piston 
rods, guides, side rods, crank pins and axles. 
They must not fail. In fact, it is their dependable 
performance that has made possible the modern 
locomotive with its big drawbar pull at high 
freight and passenger speeds. 


Only quality forgings, with that extra measure 
of dependability can stand up under the terrific 
stresses of hard service. ALCO Forgings are just 
that kind— quality all ways— quality always. Back 
of every ALCO Forging stands years of forging 
experience, metallurgical research and scientific 
manufacturing methods. As locomotive builders 


there is that spirit of responsibility—that constant 
urge to produce superior forgings which enhance 
the dependability and efficiency of the assembled 
locomotive. 


ALCO standards are high—always have been— 
always will be. Only the finest raw materials 
are used in ALCO Forgings. All billets are tested 
for chemical properties and physical soundness. 
They are properly pre-heated before forging 
and later heat-treated to insure the best in 
grain refinement and the highest ductility with 
the desired tensile strength. 


To entrust ALCO with the manufacture of all your 
locomotive forgings is to guarantee dependability 
to the business end of your locomotives and big 
economies for your railroad. 


American Locomotive Company — 


30 Church Street 


New York N.Y. 


Personal Mention 


General 


W. Y. Cuerry has been appointed 
superintendent of motive power, New 
York zone, of the Pennsylvania and 
Long Island. The position of general 
superintendent of motive power has 
been abolished. 


C. A. Gill, formerly superintendent of 
motive power, Eastern lines, of the 
Baltimore & Ohio, has been appointed 
assistant to chief motive power and 
equipment, same road, following his re- 
turn from a year’s leave of absence dur- 
ing which he served as chief consulting 
engineer of the government-operated 
railroad system of the Union of Social- 
istic Soviet Republics. 


Car Department 


E. M. Wıcox, master car builder of 
the Indiana Harbor Belt and the Chi- 
cago River & Indiana, with headquar- 
ters at Gibson, Ind., has also been ap- 
pointed to the same position on the 
Chicago Terminal district of the Michi- 
gan Central. Ail three roads are units 
of the New York Central Lines. 


Shop and Enginehouse 


P. G. Leonarp has been appointed 
general road foreman of the Texas & 
New Orleans, with headquarters at 
Houston, Tex. 


Purchases and Stores 


A. G. Swanson, storekeeper of the Chi- 
cago, Burlington & Quincy at West Bur- 
lington, Iowa, has been transferred to the 
St. Joseph division, with headquarters at 
St. Joseph, Mo. 


E. J. CLARK, storekeeper of the Chi- 
cago, Burlington & Quincy at Creston, 
Iowa, has been appointed assistant store- 
keeper of the McCook division, with 
headquarters at McCook, Neb. 


Obituary 


Henry CLAy GILLESPIE, master me- 
chanic of the Huntington division of the 
Chesapeake & Ohio, died, after a brief 
illness of pneumonia induced by injuries 
received in an automobile accident at 
Huntington, W. Va. on May 23. Mr. 
Gillespie was born in Huntington on 
August 15, 1875, and received his edu- 
cation in schools there. He entered the 
employ of the C..& O. on March 1, 1891, 
and after serving his apprenticeship, was 
transferred in 1902 to Russell, Ky., as en- 
ginehouse foreman. In 1906 he was ap- 
pointed machine shop foreman at Coving- 
ton, Ky., and in 1911, general foreman at 
Russell. In 1912 he became master me- 
chanic of the Chesapeake & Ohio of Indi- 
ana, and in 1920 was transferred to the 
position of master mechanic at Hunting- 
ton. 
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Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


BEAVER Pire TooLs.—An improved line 
of Beaver pipe tools is shown in a folder 
issued by The Borden Company, Warren, 
Ohio. 


Die Heaps.—Two new bulletins, de- 
scriptive of the K line of rotary self- 
opening and stationary self-opening die 
heads, respectively, have been issued by 
the Geometric Tool Company, New Ha- 
ven, Conn. g 


FLEXIBLE CourLINGSs.—Complete details 
concerning the three types of Clark flexi- 
ble couplings—“Triplex” for heavy duty, 
“Simplex” for medium duty, and “Ma- 
rine” for all marine service—are given in 
the four-page leaflet issued by the Clark 
Coupling Company, 149 Church street, 
New York. 


NorsLo Air FıLterRs.—Norblo continu- 
ous operating air filters, designed to oper- 
ate successfully under varying conditions 
of moisture and of temperature up to 400 
deg. F., are described and illustrated in 
Bulletin No. 500-1 issued by the Northern 
Blower Company, West Sixty-Fifth 
Street, Cleveland, Ohio. 


RaırL STEEL Propucts.—A wide variety 
of structural shapes and sizes and tubing 
are presented in the 43-page illustrated 
catalog of rail steel products issued by 
the Republic Steel Corporation, Cleve- 
land, Ohio. The catalog is divided into 
three parts: Part I, Structural Shapes; 
Part II, Fence Posts and Assemblies, and 
Part III, Structural Tubing. 


JointTITE Cork Propucts.—The catalog 
of 20 pages recently issued by L. Mundet 
& Son, Inc., 46 Eighth avenue, New York, 
is a compendium of information on the 
uses of cork for insulation purposes, in- 
cluding useful data, specifications, tables 
and charts for refrigeration, sound- 
proofing, heat prevention, heat conserva- 
tion, vibration deadening and condensa- 
tion prevention. The title of the catalog 
is “Jointite Cork Products.” 


From Collection of George M. Sittig 3 i 
Utah Northern 4-6-0 type locomotive built by the Grant Locomotive Works 


Railway Mechanical Engineer 


SrıraL WeLpeD Pipe.—The American 
Rolling Mill Company, Middletown, Ohio, 
has published an attractive handbook on 
Armco spiral welded pipe, in which the 
spiral welding process is described and 
in which various tables of sizes, weights, 
pressures, etc., are given. The book is in- 
tended for users of specially designed pipe 
requiring a range of diameters from 6 
to 24 in. and a variety of wall thicknesses. 


Barger Car CEMENT.—The manufac- 
ture and use of Barber car cement, 
a plastic, cold-working, “asbestos-rein- 
forced” asphalt cement, is described in an 
interesting 1l-page booklet, which is 
being distributed by the Barber Asphalt 
Company, Philadelphia, Pa. An exten- 
sive discussion of the fundamentals of 
asphalt as a cementing, water-proofing 
and preservative agent is afforded in the 
booklet which describes the use of Barber 
car cement for the protection of steel 
underframes and other metal parts of 
railway freight and passenger cars, sub- 
ject to severe service and mechanical 
abrasion. Two interesting illustrations in 
the booklet show the digging of asphalt 
by natives from asphalt lakes at Trinidad, 
B. W. I., and at Bermudez, Ven. An- 
other illustration shows an open Gilsonite 
vein at Rainbow, Utah, operated by the 
Barber Asphalt Company, which is said 
to be the largest miner, refiner and dis- 
tributor of native asphalts in the world. 


Testine MacHINES.— The Baldwin- 
Southwark Corporation, Philadelphia, Pa., 
has issued Bulletin No. 28 in which it has 
endeavored to present a short text-book 
about hydraulic testing machines. The 
bulletin opens with a brief history of hy- 
draulic testing machines up to the de- 
velopment, about 1925, of the combination 
hydraulic cylinders for load-producing 
purposes, hydraulic capsules and elastic 
tube indicàting instruments for measuring 
the load. The following pages deal with 
the new Southwark-Emery stress-strain 
recorder; factors of sensitivity, accuracy 
and reliability; control and utilization of 
the machine and its gripping mechanism, 
and the various sizes of machines offered 
by the Baldwin-Southwark Corporation. 
Views and some descriptive matter are 
also given concerning the four-million 
pound testing machine recently shipped 
to the University of California and the 
four-million pound, compression only, 
machine of the United States Bureau of 
Reclamation .at Denver, Colo. 
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Fig. 1615 


“R. R. BLOWER” 
Globe Valve 


Particularly adapted where fre- 
quent operation under wire drawing 
conditions subjects the valve to 
extremely severe service. 


Unusually heavy stem threads per- 
mit fast operation and guard against 
the rapid wear and stripping of 
threads resulting from constant use. 
Throttling type monel seat and disc ! 
provides fine regulation and retards 
wire drawing. 


Fig. 1615 is recommended for 300 | 
lb. steam pressure. t 


The complete line of bronze "R. R. 
Blower" globe valves includes both 
inside and outside screw patterns 
with or without union outlet. 


BUY FROM THE LOCAL 
LUNKENHEIMER DISTRIBUTOR 


Descriptive booklet 
F. 514 sent on request. 
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Illinois Central de Luxe Cars 


Are Air Cooled 


HE de luxe “Daylight Special” train of the 

Illinois Central, operating between Chicago and St. 
Louis, Mo., has recently been completely equipped with 
the new air-conditioning system developed by the West- 
inghouse Electric & Manufacturing Company. Ten 
air-conditioning units, each producing a cooling effect 
equivalent to the melting of six tons of ice in 24 hours, 
were installed on a total of 10 cars, including two diners, 
two lounge cars, two parlor cars, two chair cars and two 
baggage-smoking cars. Railroad forces at the Burnside 
(Chicago) shops of the Illinois Central performed all of 
the work of installing the equipment, including air ducts, 
distribution grills, etc. 

The Westinghouse air-conditioning equipment con- 
sists essentially of three self-contained units, as fol- 
lows: A 15-kw. gear-driven axle generator which sup- 
plies power for air conditioning, car lighting and bat- 
tery charging; a six-ton refrigerating unit complete in 


| lí 


—_ 


A complete Westinghouse air- 
conditioning system is applied to 
10 cars of Chicago-St. Louis 
“Daylight Special” train—The 
equipment weighs 4,500 lb. per 
car and includes a 15-kw. gen- 
erator 


one box for underframe mounting; an air-conditioning 
unit mounted under the car roof. 


Electrical Equipment 


The necessary generator and motor controls are 
mounted in the customary lighting control cabinets. 
Since the existing generators are not required, the 
entire system adds only about 4,500 Ib. to the car 
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Interior view of air-conditioned chair car 
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weight. No floor space is taken and the system re- 
quires no replenishment of water or similar servicing. 

The power source is a 15-kw. gear-driven axle gener- 
ator, designed with ample capacity to provide power for 
air conditioning, car lighting and battery charging. The 
generator is mounted on the truck in essentially the 
same manner as a driving motor on any electrically 
operated multiple-unit car. This type-of drive, in suc- 
cessful use for many years, requires a special axle, 
but has the advantage of completely eliminating all 
belts, spline shafts, universal joints, etc. The genera- 
tor and drive are suitable for application to either four- 
or six-wheel trucks. 

The axle generator is a totally enclosed 32-45-volt 
machine. The frame is designed with a large number 
of radiating fins to take advantage of the train move- 
ment, thereby cooling the generator and enabling a 
large service capacity to be obtained from a small unit. 
The rating of the generator is 20 kw. for one hour and 
15 kw. continuously. The generator, at these ratings, 
operates considerably below the American Institute of 
Electrical Engineers’ allowable temperature rise for 
Class B insulation. The mechanical design of the gen- 
erator follows standard railway motor practice. 

On the commutator end of the generator shaft is 
located a small two-pole exciter. This exciter serves 
several purposes. It provides the necessary and proper 
excitation for the generator, and by controlling only 
the exciter fields with the regulator, a very conserva- 
tively applied regulator is had. The exciter is con- 
structed with special iron in the field structure which 
insures high retentivity. The housing between the gen- 


The axle-generator on the test block—End housing is 
removed to show the exciter and main 
commutator handhole 


erator and exciter is of non-magnetic material. With 
an exciter of this character, the generator always builds 
up with the same polarity irrespective of train direc- 
tion, eliminating all brush shifting devices. 


Gear Drive for Generator 


A 1,000-amp-hr. battery is used in conjunction with 
the generator for supplying power during intermediate 
stops and at slow speeds. Tests made on the car in- 
dicate that the generator will cut in and remove the 
compressor load from the battery at 18 m.p.h. With 
the gear ratio employed on the drive, the generator 
is safe for continuous operation at 90 m.p.h. 

The generator is directly driven from the axle by a 
gear-unit to which it is mounted. The axle is pressed 
into the gear unit which is held onto the axle by two 
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roller bearings. On the axle is mounted a flexible gear 
similar to those used on M-U cars and locomotives. 
The gear drives an idler gear which in turn drives the 
generator pinion. The idler gear is used because of 
center-sill clearance only. High angle helical gears are 
used throughout to prevent noise, and within the car 
no gear noise can be detected. The entire gear oper- 
ates in oil, providing positive lubrication. 

The principal objection raised to gear drives of this 
sort is the stress imposed on the gears when coupling 
trains. Tests were made with accelerometers before 
designing the gears, and the teeth are constructed to 
withstand any impact which would slip the car wheels. 
However, as a further protection, a flexible feature 
has been incorporated in the gear drive. 


Generator Control 


The control for a generator to handle the loads im- 
posed on a car should provide the full generator out- 
put at all speeds from the minimum to the maximum, 
but at the same time give the proper taper for bat- 


Diagram showing principal elements of the Westinghouse 
Electric & Manufacturing Company’s air-cooling equipment 


tery charging. The voltage should also not vary with 
sudden applications of compressor loads. These con- 
ditions have been met on these cars. 

A regulating relay controls the exciter fields which 
have been divided into three sections. At low speeds, 
all are in series to provide maximum excitation. At 
intermediate speeds, part of the field is cut out, and at 
high speeds the differential field opposes the main field. 
With this system, no carbon-pile resistors are used. 
The regulator is extremely stable under all conditions, 
and maintains the voltage to plus or minus one-half 
volt. Application of large concentrated loads pro- 
duces less than one volt fluctuation, and the voltage 
immediately returns to its previous value. The regula- 
tor may be adjusted for any voltage from 32 to 45 
volts by means of a set screw. 

A taper-charge feature for the battery, for this 
service, cannot be built into the regulator for it is 
essential that constant voltage be maintained on ac- 
count of the compressor. To give the proper taper 


Six-ton refrigerating unit ready for mounting under the car 
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charge, a modified constant potential-system is used, 
employing a series resistor in the battery circuit. 

The automatic switch is mounted on the same panel 
as the regulator. It operates to open or close the gen- 
erator circuit to the battery at a voltage differential 
of plus or minus one-half volt, thereby causing no sur- 
ges when the generator cuts in. 


The Refrigerating System 


The entire refrigerating system is mounted under the 
floor in one box about the size of a large battery box. 
This box is designed for bolting to the car underframe, 
and requires only two pipe connections from the cool- 
ing coils and the motor leads. The condenser is air 
cooled. ` 

The equipment is readily accessible from the side 
of the car by unlatching two doors. In the box is 
contained the following apparatus. Air-cooled con- 
denser, six-ton compressor, a.c.-d.c. motor, condenser 
fan, liquid receiver tank, oil separator, cut-off valves, 
strainer, and a.c. starting switch. 

By closing a small control switch, the entire plant 
is placed in operation. By opening the compressor 
switch, however, the ventilating fans may be oper- 


Air-conditioning unit and direct motor-driven fans which 
are installed under the car roof 


ated without the refrigerating system. The refriger- 
ant used is Freon. The compressor pumps gas at high 
pressure into the air-cooled condenser, where it is con- 
densed to a liquid. From there it goes to the cooling 
unit in the roof where the liquid expands to a gas and 
cools the car. It returns through an oil separator, 
which returns any oil to the compressor crank case, 
and the refrigerant passes into the compressor. The 
cycle is then repeated. 

The condenser fan is bolted to the driving motor. 
The motor is directly connected to the compressor and 
all mounted on a bed plate which is carried on rubber 
so that no objectionable vibration is passed to the car. 
The condenser is mounted in the rear of the box so 
that air enters at one end and goes out the rear through 
the condenser coils. 

At the end opposite. the fan are located three valves 
and the strainer. One valve shuts off the back-pres- 
sure line and one the high-pressure line. The third cuts 
off the strainer, enabling it to be removed without losing 
any refrigerant. Similarly, all the charge may be 
pumped into the receiver tank for any pipe repairs. 

The principal feature of the refrigerating unit is the 
high-speed compressor which develops six tons of re- 
frigeration with a weight of only 300 lb. Operating at 
1,000 r.p.m., a high efficiency is said to be obtained. 
The crank shaft, pistons, connecting rods, bearings, etc., 
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are all force-lubricated by an oil pump located in the 
crank case. Flapper valves are used. 

The condenser cooling fan was especially developed 
by the manufacturer in its research laboratory for effi- 
cient use in this application. The fan is made en- 
tirely of aluminum. 

One of the biggest problems in air conditioning of 
cars is that of pre-cooling. For midnight sleepers 
which may be parked for several hours, the use of a 
battery is out of the question. Wiring yards and ter- 
minals at 32 volts is expensive. Realizing this, the 
manufacturers designed an a.c.-d.c. motor drive for 
the compressor which requires no more space than a 
standard d.c. motor. 

This motor is a two-bearing set, directly connected 
to the compressor. The d.c. end operates at 1,000 
r.p.m., 38 volts, and rates 10 hp. totally enclosed. The 
a.c. end rates 15 hp. at 1,150 r.p.m., either 220 or 440 
volts, 60 cycles, 3 phase. This arrangement gives uni- 
versal operation from either a.c. or d.c. power. For 
operation at slow speeds or during intermediate stops, 
the battery is used. For operation above 18 m.p.h., 
the generator furnishes power. During pre-cooling, 
commercial a.c. power may be used. Another feature 
of this drive is the ability to charge the battery when 
operating from the a.c. end. By merely closing the 
compressor switch, the d.c. motor, operating as a gen- 
erator, automatically charges the battery. The a.c. fea- 
ture increased the weight of the equipment about seven 
per cent. This is the only motor used in the refriger- 
ating unit. 


Air-Conditioning Units 


The air-conditioning apparatus is mounted in one 
unit located under the car roof. The unit consists of 
the cooling radiators, blowers, capillary tubes and a 
regulating valve. A heating radiator is included for 


winter heating of the car. 
The high-pressure line from the refrigerating unit 


Westinghouse motor-driven compressor and condenser 
mounted under the car body 


runs to the regulating valve which controls the amount 
of liquid to keep a constant back pressure. From this 
valve, the refrigerant is distributed evenly to the radia- 
tors. Air is pulled through the cooling radiators by 
the blowers and then delivered to the car. A definite 
amount of fresh air is taken from the outside at all 
times through filters, and a certain amount of air re- 
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circulated. No expansion valves are used and only 
25 lb. of Freon is needed to fill the system. 

To facilitate the duct arrangement, two No. 2 Buffalo 
Forge fans are used, each driven by a 14-hp. motor. 
The fans are set at an angle of 60 deg. to eliminate any 
tight-angle bends in the ducts. These fans deliver air in 
excess of 2,000 cu. ft. per min. to the car. The control 
is so arranged that the compressor cannot be operated 
without the fans, but the fans can be operated without 
the compressor. 

All the air entering the car, either winter or sum- 
mer, passes through filters and is cleaned before the 
warming or cooling process, as the case may be. A 
thermostat, which may be set for any desired tempera- 
ture, controls the refrigerating apparatus whether oper- 
ating from the battery, the generator or a.c. power. 
For winter operation, the heating radiator is used. 
This supplements the regulator heating system and 
tempers the fresh air supplied to the car. 

Air is supplied to each car interior by two ducts, 
one along each side of the deck. Each duct has a cross- 
sectional area of about 100 sq. in. with uniformly 
spaced louvres from which the air enters the car. 

Four of the Illinois Central cars, equipped with the 
Westinghouse air-conditioning system, have turtle-back 
roofs, while the other six cars have roofs of the stand- 
ard monitor type. On the latter type, the air ducts, in- 
stalled on the outside of the car and using the present 
ventilators as inlets, are designed to give a turtle-back 
effect. On the other cars, the ducts are installed in- 
side the car and consist of triangular-shaped ducts, lo- 
cated at the deck molding on each side of the car and 
encased in ¥4-in. laminated wood which carries the 
deck finish and gives the monitor interior effect. 

The ducts are of uniform size, the full length of 
the car, deflectors being provided at the louvres, so 
arranged as to regulate the delivery. In all cases, the 
air ducts are made of 14-gage steel, with 114-in. hair- 
felt insulation. 


A.R.A. Report on 
Oil-Electric Locomotives 


A CHART showing the number and aggregate horse- 
power of Diesel electric locomotives in the 
United States was published in connection with the 
report of the A. R. A. Committee on Locomotive Con- 
struction which appeared in the July, 1932, Railway 


f~~ Engine 
Horsepower 


Number of Locomotives 


1925 1926 9277 1928 1929 1930 1931 


Chart showing the number and aggregate horsepower of 
Diesel-electric locomotives in the United States 
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Mechanical Engineer, page 267. The solid line on the 
chart was shown as that of “engine horsepower” while 
the dotted line showed the increase in the number of 
Diesel electric locomotives in 1925 to 1932, inclusive. 
This was incorrect. The full line shows the increase in 
the number of locomotives, while the dotted line shows 
the increase in engine horsepower. 


Master 
Brake-Shoe Key 


ITH the object of meeting the problem of worn 

brake heads and component parts, the Buffalo 

Brake Beam Company, 32 Nassau street, New York, 
has developed what is known as the Master brake-shoe 


Master brake-shoe key provides adjustment for 
rough castings 


key. This key, which is shown in the illustration, is 
made of spring steel and provides adjustment for in- 
accuracies which frequently occur in rough castings. 
It insures rigid contact of all parts under any condi- 
tions, thus eliminating vibration and wear. 


Insulating Tape For 
Locomotive and Car Piping 


HE new design Kay-N-M locomotive and car in- 

sulating tape, manufactured by Keasbey & Matti- 

son Company, Ambler, Pa., has a lip or feather 

edge that laps over the thick edge when spiralling around 
the pipe. 

This lap prevents separation and adds to the insul- 

ating value. The tape is weatherproofed with a non- 


Kay-N-M locomotive and car insulating tape 


inflammable black material that will not harden and 
crack off, thereby saving the cost of labor and paint. 
This tape is complete in itself, requires no covering, is 
flexible and can be taken off and reapplied. 


August, 1932 


Santa Fe Installs 900-Hp. 
Articulated Rail Car 


HE Atchison, Topeka & Santa Fe, in an effort to 
improve the passenger-train service on certain types 
of runs, has recently placed in service a 900-hp. articu- 
lated, gas-electric rail car that represents the highest 
powered unit built for any railroad in the country. The 
design of the car is unusual in that the power plant sec- 
tion is separate from the baggage and express compart- 
ment and the two are joined by means of a center articu- 
lated-type truck. The total length of the complete unit 
is 90 ft. and the total weight is 245,000 lb. As a power 
unit this car is capable of handling four heavy passenger 
cars as trailers. Speeds up to 80 miles an hour are 
possible. 
The car bodies and trucks were built by the Pullman 
Car & Manufacturing Corporation and the power unit 
by the Electro-Motive Company, Cleveland, Ohio. 


The Power Plant 


The outstanding feature of the power plant is the 
heavy-duty, 12-cylinder, V-type Winton engine, with a 
9-in. bore and 12-in. stroke, developing 900 hp. at 900 
r.p.m. Either gasoline or distillate can be used as fuel, 
a 780-gal. tank underneath the: car being used as fuel 
storage. The electrical equipment consists of a General 
Electric direct-current generator, the necessary trans- 
mission and control apparatus and four G. E. heavy- 
duty railway traction motors of ample capacity to trans- 
mit the power to the driving wheels of the front and 
center trucks. 

A twin-cylinder two-stage air compressor is built into 


Single-unit Electro-Motive pow- 
er plant designed for speeds up 
to 80 miles an hour 


the engine. It has a displacement of 70 cu. ft. per min. 
and can be operated at any desired main-reservoir pres- 
sure up to 150 Ib. 

The engine is provided with a carburetor for each 
cylinder for burning either gasoline or distillate, and 
throttling is accomplished by control of the intake valves. 
The purpose of the individual carburetors is to shorten 
the travel of the fuel and air mixture, thus allowing 
the use of cheap non-volatile fuels and insuring even 
distribution of fuel to all cylinders. It is expected that 
the problem of fuel distribution, the greatest drawback 
to the construction of large engines of this type in the 
past, will thus be satisfactorily solved. 

Air distribution to the 12 cylinders is accomplished 
by a triple manifold, two branches of which pass from 
end to end of the engine through the cylinder heads, and 
with a central feeder branch running the length of a 
cylinder-block casting. The three branches are tied to- 
gether by lateral connections. Air is brought in through 
felt air cleaners under the roof of the car to the central 


The 900-hp. engine on the test block at the Winton plant 
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A view of the articulated joint construction and hose con- 
nections between the power unit and the 
trailer section 


feeder branch of the manifold and distributed to the 
other two branches through the lateral pipes. 


Fire Hazard from Back Firing Eliminated 


This arrangement which distributes air alone, picking 
up fuel at the intake valve of each cylinder, eliminates 
the handling of any fuel and air mixture, outside of the 
cylinders and so eliminates fire hazard from back fires. 

The engine has two exhaust valves on each cylinder, 
and advantage is taken of the angle of the cylinder so as 
to lead the exhaust outlet directly upward from the cylin- 


der head in an individual exhaust pipe to a combined 
manifold and muffler above the car roof. 

Twenty-four exhaust valves are operated by individual 
rocker arms, actuated directly from the two cam shafts, 
and these individual rocker arms are provided with auto- 
matic lash adjusters, which eliminate the necessity for 
the adjustment of valve tappet clearance. The inlet 
valves, being hydraulically operated and controlled, also 
require no clearance adjustment. 

Each cylinder has an individual head. These heads 
are aluminum alloy and are fitted with aluminum bronze 
valve seats which are highly resistant to gas erosion. 

The generator is of the single-bearing type, with built- 
on exciter and differential field control of the voltage 
which has become conventional for all classes of motor 
cars, and is unusual only in that the exciter is not used 
for battery charging. 

The batteries for engine starting and car lighting are 
charged when the power plant is working from an inde- 
pendent generator, delivering the current at constant 
voltage and not affected by engine speed. 

When the engine is idling, the batteries are charged 
from the main generator. Provision is made in the 
battery-charging generator to reduce the charging rate 
to a trickle charge when the battery is full, thus pre- 
venting gassing, overheating and plate deterioration. 


Traction Motors of New Design 


The traction motors are of new design, with roller 
bearings on the armature shaft and with commutator 
construction and armature banding designed for car 
speeds up to 80 miles an hour. 

Cooling air for these traction motors is brought down 
through ducts from the interior of the car body and the 
entrance of air to the car body is confined to the front, 
thus providing the cleanest possible air for cooling the 
motors and avoiding the problem of dust stirred up by 
the passage of the car. 
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The use of roller bearings on the traction-motor arma- 
tures eliminates the necessity of attention to waste- 
packed bearings, which, on large motor cars, are diffi- 
cult to reach. Similarly, all other details of the power 
plant, as well as of the car itself, have been developed 
with a view to minimum attention during an extensive 
service life. Full provision has been made for the ready 
inspection, lubrication and repair of such parts as re- 
quire this attention periodically under ordinary service 
conditions. 


Details of the Car Design 


The front section, housing the power unit is 30 ft. long 
and the rear section is 60 ft. long. The operator’s com- 
partment in the front of the power section is separated 
from the engineroom by a partition, and ventilation for 
the engineroom, itself, is provided by an air duct from 
the front of the car. This partition dampens engine 
noises, and allows the operator to control the amount 
of draft in his compartment without interfering with the 
passage of the large amount of air required for ventila- 
tion of the engineroom. All instruments are located 
for convenient visibility from the operator’s position, 
engine-control and air-brake levers being within easy 
reach. A safety control feature is incorporated and 
operated by a foot lever. Westinghouse ET-6 brake 
equipment is installed with the H-6 automatic valve 
and S-6 independent valve mounted on a brake-valve 
pedestal. 

The trailing section of the car carries a steam heating 
boiler capable of evaporating 1,000 Ib. of water per 
hour, or sufficient to heat four cars in severe weather 
and five cars under ordinary weather conditions. The 
Otis vertical fire-tube flash-type boiler, furnished com- 
plete with all controls by the Vapor Car Heating Com- 
pany, is designed for safe and entirely automatic opera- 


An Otis vertical flash-type boiler for heating is located 
in the baggage compartment 


thermal efficiency of about 92 per cent. On account of 
provisions for the future installation of a 15-ft. mail 
compartment in the forward end of the trailing section, 
the heating boiler is located near the center of the bag- 
gage compartment. 

The underframe of the forward or power section of 
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common bed plate for the engine and the generator. 
The rear end of this power-plant underframe is cast to 
form an articulated joint with a steel casting forming 
the forward end of the trailer underframe. The two 
centerplates interlock and, as an extra precaution for 
safe connection, a heavy, safety locking bar is intro- 
duced. The underframe of the power unit and the end 
sill of the trailing baggage unit were made by the Gen- 
eral Steel Castings Corporation, Commonwealth division. 


Equipment: 

\- Model 194 Power Plant 
4-Special Railway Motors 
Gearing 56/29 
Wheel Diam 36in. 


Pounds Tractive Force 


(0) 
fe) 10 20 30 40 
Miles Per Hour 


The speed tractive force curve 


As the car is intended for operation in one direction 
only, no draft gear is provided on the front end. A 
swivel coupler only, mounted in a pocket cast at the 
end of the underframe, is furnished without a buffing 
device. The rear of the car is provided. with a Miner 
A-5-XB friction draft gear and B-10-X buffer. 

The car trucks, of the Commonwealth four-wheel, 
cast-steel, drop-equalizer type, carry 105,000 1b. on the 


a M190 


The operator’s compartment, showing instruments and 
control apparatus 


front truck; 90,000 Ib. on the middle truck and 50,000 
(light) on the rear truck. The two power trucks have 
36-in, rolled-steel wheels and the trailer truck 32-in. 
Davis cast-steel wheels. All trucks are equipped with 
Simplex Unit-Cylinder brakes furnished by the Ameri- 
can Steel Foundries. The leading and intermediate 
trucks are equipped with a beamless clasp brake rigging, 
whereas the trailer-truck clasp brake has the customary 
clasp brake beams. In other words, the clasp brake 
rigging has all the distinguishing characteristics of the 
current standard motor and trailer truck brakes, with 


(Concluded on page 315) 


The power unit of the Santa Fe 900-hp. articulated power rail car 
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Regulation of Smoke in 


Hudson County. 


UDSON County, New Jersey, established a De- 
partment of Smoke Regulation in December, 
1930, unde: the jurisdiction of the Board of Health 
and Vital Statistics. An ordinance relating to smoke 
abatement was adopted by this board and passed by 
the Board of Chosen Freeholders on January 23, 1931. 
The necessary work pertaining to the organization of 
the department was completed by May, 1931, in which 
month the department’s smoke inspectors began to make 
complete observations of smioke violations. During the 
seven months’ period May to December, inclusive, the 
percentage of violations by locomotives was reduced 
from 34.2 to 5.8, an improvement of 83 per cent, and 
the violations by enginehouses was reduced from 75 to 
8.2 per cent, an improvement of 89 per cent. 

This record of railroad smoke abatement is obtained 
from the annual report for the first year’s work of the 
department, which was prepared by William G. Christy, 
smoke-abatement engineer in charge of the department. 

When the department started to function, the rail- 
roads were considered to be making more smoke than 


Table 1—Results of Smoke Observations from Locomotives 


No. No. Per cent 

observations violations violations of 
stance obser I 

281 34.2 

156 17.6 

128 15.1 

102 11.8 

96 12.1 

148 17.7 

56 6.6 

49 5.8 

1,021 


any other class of fuel user. This was due to the fact 
that the railroads are one of the largest users of soft 
coal, and also because Hudson County contains some 
of the largest railroad terminals in the United States. 
The Communipaw yards of the Central of New Jersey, 
which are located in Hudson County, are considered 
to be one of the largest steam railroad terminals in the 
world. 

There are nine railroads which operate each day ap- 
proximately 1,150 steam locomotives in Hudson County. 


New Jersey 


Railroads are successfully co- 
ordinating work of fuel economy 
and locomotive and enginehouse 
operation with that of smoke 
abatement—An improvement of 
83 per cent in locomotive smoke 
emission was made in seven 
months 


At the beginning of the campaign with the railroads, all 
the roads were burning high volatile bituminous coal 
and only a few were using air induction tubes. 


The Hudson County Smoke Ordinance 


During the first few months of 1931 the attention of 
the department was focused on plans to enforce the new 
smoke ordinance and to solve the railroad smoke prob- 
lem. Articles 3 and 3a of the Smoke Ordinance read 
as follows: 


Article 3—The production or emission within the county of 
smoke, fly ash, or fumes, the shade of which is equal to, or 
greater than, No. 3 of the Ringelmann Chart, or which is so 
dense as to prevent seeing through it at the point of emission 
into the external air, from any stack or open fire, except that 
of a locomotive or steamboat, for a period or for periods 
aggregating 2 min. or more in any period of 15 min., and the 
emission of such smoke, fly ash, or fumes from any loco- 
motive or steamboat for a period or for periods aggregating 
30 sec. or more in any period of 3 min., is hereby prohibited. 

Article 3a—The production or emission within the county 
of smoke, fly ash, or fumes, the shade of which is equal to or 
greater than No. 2 of the Ringelmann Chart, or which is so 
dense as to be dimly seen through at the point of emission into 
the external air, from any stack or open fire, except’that of a 
locomotive or steamboat, for a period or for periods aggregat- 
ing 12 min. or more in any period of one hour, and. the emission 
of such smoke, fly ash or fumes from any locomotive or steam- 
boat for a period or for periods aggregating 4 min. in any 
period of 15 min. is hereby prohibited. 


The ordinance requires the use of the Ringelmann 


Typical condition at a large Hudson County railroad terminal before the Department of Smoke Regulation 
started its campaign 
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Smoke Chart as published and used by the United States 
Bureau of Mines. “Smokeless fuel” is defined as a 
fuel containing less than 21 per cent volatile. The ordi- 
nance is not burdened with a large number of engi- 
neering details relative to boiler settings, fuels, etc. 
Such details are incorporated in rules and regulations 
of the department as authorized by the ordinance. 

The Department of Smoke Regulation reports to the 
Board of Health and Vital Statistics of Hudson County. 
It consists of an advisory board of three engineers, who 
serve without pay; a smoke-abatement engineer, who is 
in charge of the department, and one or more deputy 


Table Il—Results of Observations of the Smoke Jacks on 
Enginehouses 
No. No. Per cent 


observations violations violations of 
observed observations 


May oye poss EEEF mage sates 28 21 75.0 
jure nr 8 6 75.0 

OY E A T 42 1 2.4 
August ..... 35 6 17.1 
September 32 3 9.4 
October ....... 29 3 10.3 
November 48 2 4.2 
December 73 6 8.2 

Total 295 48 


smoke-abatement engineers, who serve as assistants to 
the department head. 

The Hudson County Smoke ordinance has been 
widely accepted as one of the most progressive yet de- 
veloped. It has been used in a number of instances as 
a guide in the preparation of similar ordinances for 
other communities. 


Railroads Co-operate Through an Association 


In solving the problems of railroad smoke elimina- 
tion, the Department of Smoke Regulation adopted a 
policy of enlisting the co-operation of the nine railroads 
in Hudson County. The Advisory Board of the depart- 
ment, which consists of Dr. Harvey N. Davis (chair- 
man), president of Stevens Institute of Technology, 
Hoboken, N. J.; Dr. Roy V. Wright, editor, Railway 
Mechanical Engineer, and Col. Elliott H. Whitlock, 


was organized March 5, 1931. G. H. Massy, master 
mechanic, Central of New Jersey, was elected the first 
president of the association. He was succeeded this 
year by W. L. Gorton, district road foreman and fuel 
supervisor, Erie, with headquarters at Jersey City. A 
second association, known as the Marine Smoke Asso- 
ciation of Hudson County, was formed on April 29, 
1931. The membership in this association is composed 
of representatives of the marine departments of the 
railroads, steamship companies and towboat companies. 

The monthly meetings of the Railroad Smoke Asso- 
ciation have been well attended. Emphasis has been 
laid on the economic phases of saving fuel to prevent 
smoke. Several technical papers on front-end design, 
drafting, etc., have been presented at different meetings. 
Complaints to the Department of Smoke Regulation of 
smoke by locomotives havé been referred to the rail- 
road involved and handled by the local representative 
of the mechanical department. In case of complaints, a 
visit is made by the railroad’s representative to the per- 
son complaining. Such visits generally result in the 


Table III —Locomotive Smoke Performance 


Passenger Freight Switching 

service, service, service, Total 

per cent per cent per cent per cent 

smoke smoke smoke smoke 

Month density density density density 
BY siea eE 24.8 23. 17.8 23.5 
fire EENT 23.0 21.1 14.6 21.1 
eli ANE TEIE DEEI 17.8 20.6 11.5 17.0 
Augiats <i sa0% cece py ENS 17.1 24.4 11.0 17.4 
September, 3s ic accedsewdass 18.6 22.9 10.9 18.0 
October ANT A ENT 16.7 26.0 16.5 18.5 
November .............+-. 9.1 10.4 7.2 9.0 

December: csesediensee's bs. 7.6 8.15 4.0 6.86 


clearing up of misunderstandings and, in at least one 
instance, brought business to the railroad. The sincere 
efforts which the railroads operating in Hudson County 
have made to eliminate smoke and dirt have been an 
important factor toward building good will. l 


Method of Operation and Results 


Mr. Christy, in his first annual report, a summary of 
which is given in the following paragraphs, stated that 


Passenger locomotives used in commutation-train service standing on the ready tracks at a Hudson County engine termi- 
nal—Note the absence of smoke issuing from the stacks 


research professor, Stevens Institute of Technology, 
consulted with the interested executive officers of the 
various railroads concerned. These conferences re- 
sulted in the adoption of the present co-operative policy 
which has-been the major faetor in securing the results 
recorded in the first annual report of the department. 


The Railroad Smoke Association of Hudson County : 
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when this department started to operate the railroads 
were doubtless making more smoke than any other class 
of fuel user. For that reason the attention of the de- 
partment was centered, during the first few months, on 
the railroad smoke problem. Members of the Advisory 
Board called on the presidents and operating vice-pres- 
idents of all the roads operating in the county. These 
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officers were invited to send representatives to the first 
smoke-abatement meeting on February 4, 1931. At this 
meeting the proposed method of operating was ex- 
plained and the railroads were invited to organize their 
own association for the purpose of holding monthly 
meetings and of carrying on the work of railroad smoke 
abatement. 

Table I shows the monthly readings made on loco- 
motives and violations observed. The last column shows 
the percentage of observations made which are viola- 
tions of the ordinance. In May, the first month in 
which more than a few readings were taken, 34.2 per 
cent of the observations made were violations. In De- 
cember, seven months later, this was reduced to 5.8 
per cent. 

Observations of enginehouse jacks were also made. 
Smoke from this source is mostly due to the building 
of fires in locomotives. This often gives more smoke 
trouble than any other railroad operation, especially if 
the proper amount of time is not taken. The results of 
this work are shown in Table II, the last column of 
which represents the percentage of violations of the 
total number of observations for the month, Because 
of the small number of readings taken, this percentage 
varies greatly. There has, however, been a great im- 
provement in smoke from enginehouses. 

Referring to Table III, showing the locomotive smoke 


Table [V—Locomotive Smoke Performance for the 


Year 1931 
Passenger Freight Switch Average 
Railroad No. ve No. Avg. No. Avg. o. Avg. 
No. 1 1,098 7.96 243 14.51 268 2.00 1,609 7.95 
No. 2 866 13.03 306 16.40 270 6.12 1,442 12.45 
No. 3 193 18.79 72 13.99 117 11.38 382 15.62 
No. 4 274 18.23 190 17.86 291 12.21 755 15.82 
No. $ 163) T335 45 20.08 Doa AETA 208 16.34 
No. 6 53 22.95 P 15.38 13 10.26 93 18.98 
No. 7 6l 21.13 81 23.56 68 20.54 210 21.88 
No. 8 1,126 25.72 221 28.74 240 22.21 1,587 25.61 
No. 9 148 28.32 7.03 Reet Agi 157 27.09 
Total ieee we 3,982 16.77 1,194 18.91 1,267 11.00 6,443 16.03 


No., number of locomotives in service in Hudson County. 


i Avg., average 
smoke density, per cent. 


performance, a total of 840 Ringelmann chart read- 
ings were made on locomotives during the month of 
May. The number of readings made on each railroad 
during the month are in proportion to the number of 
locomotives operating in Hudson County. For ex- 
ample, the Central of Jersey had 245 locomotives in 
service in Hudson County during May. The total num- 
ber of locomotives in service in Hudson County for all 
nine railroads was 1,019. Thus, the Central of New 
Jersey was operating during the period in question 24.1 
per cent of the locomotives in the county. The pro- 
portion of readings taken on Jersey Central locomotives 
during May was 24.1 per cent of the total of 840 read- 
ings, or 204. 

All of the nine roads are proportioned on the same 
basis. Thus, the roads operating a small number of 
locomotives are judged on the same basis as those 
which operate a large number of locomotives. Read- 
ings are made at different times during the day and on 
different days of the week on each road. 

All readings are recorded in duplicate. A copy is 
sent to the officer on each road who is responsible for 
smoke elimination. The percentage of smoke is figured 
according to the Ringelmann chart and is recorded for 
each reading. The amount of smoke based on a No. 
1 Ringelmann chart is the equivalent of 20 per cent; 
No. 2 chart, 40 per cent, and is increased by 20 per cent 
for each chart up to No. 5, which is equivalent to 100 
per cent. At the end of each month these readings are 
totaled for each class of service, as shown in Table III. 

Table IV shows the locomotive. smoke performance 
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for the year 1931. This table shows the comparative 
standing of the nine railroads which operate in Hudson 
County. A similar report, including the names of the 
railroads, showing the smoke performance of loco- 
motives: during each month is prepared and copies are 
mailed to each railroad. In making up these monthly 
reports the standing of the nine railroads is determined 
by their average percentages of smoke shown by the 
readings. These monthly reports are posted on bulletin 
boards around railroad shops and engine terminals for 
the information of the employees. This has resulted 
in considerable rivalry between different railroads in 
the country to secure the best record and has been an 
important factor in creating interest in smoke elimina- 
tion and fuel conservation. 

The penalty for violating the smoke ordinance is a 
fine of $50, or 30 days, or both. Only one complaint 
was filed with the court during the year 1931. This was 
a violation by the stationary plant of an industrial con- 
cern. The policy of the department is to work con- 
structively with the railroads and industries to secure 
their co-operation in the elimination of smoke, in pref- 
erence to resorting to legal action. 


Santa Fe Installs 900-Hp. 
Articulated Rail Car 


(Continued from page 312) 


the addition of the Unit-Cylinder feature, which consists 
of two air-brake cylinders applied at the inside ends of 
the truck frames. The brake cylinders actuate horizontal 
equalizers supported from the truck frame, and these 
equalizers, through the medium of pull rods, transfer 
the required braking power to the brake shoes. 

The Unit-Cylinder brake makes unnecessary the use 
of body brake rigging, leaving that portion of the under- 
frame between the trucks available for the application of 
gas and water tanks, electrical and other special equip- 
ment. 

Other advantages of this construction include the 
elimination of considerable lost motion, vibration and 
noise, possibility of shorter, smoother stops, greater ease 
of inspection and repair, and absence of any interference 
with truck swiveling on curves. 

In designing the power unit, thought was given to 
providing accessibility to the traction motors so that 
they could be readily inspected and lubricated. All 
pipes extending over this portion of the truck were 
kept high on the car body and low on the truck in order 
to improve the condition and help the maintainer. 


Equipped With Adjustable Pilot 


The front end of the power unit is striped black and 
white to attract attention and minimize the possibility 
of grade-crossing accidents. Pilot application is ar- 
ranged for easy removal, or adjustment to give the re- 
quired height above the rail, dependent upon wheel 
wear and other operating conditions. The air and steam 
connections between the two units are of such design 
that standard 11%-in. signal and 114-in. air hose can be 
used. The steam joint between the two units is a metal- 
lic ball joint design. Sand for the wheels of the center 
and front trucks is brought down through pipes from 
a sand box on each inside wall of the power unit. 

Behind the operator’s station is a compartment which 
contains the main engine, electric locker and batteries. 
The battery location inside and at the rear of the engine- 
room was chosen for greater accessibility and in order 
to add weight to the center truck. The batteries are of 
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Santa Fe 900-hp. articulated rail car ready for service 


the Exide MVAH-25 type, having 32 cells and 450- 
amp.-hr. capacity. The entire floor of the cab and en- 
gine-room is covered with linoleum in order to promote 
cleanliness. All doors in the power unit are of the slid- 
ing type, in the interests of safety. Convenient locker 
space is available in the engine-room for the use of the 
operator. In addition, containers have been installed 
for instruction books, torpedoes, flags, etc., thereby fur- 
ther inviting neatness in handling the car. 


Gasoline Locomotives 
For Light Switching 


O meet a demand for a light switching locomotive 
which can be maintained and operated at a min- 
imum of expense, the Lima Locomotive Works, 
Inc., 60 East Forty-Second street, New York, has 
placed on the market two gasoline locomotives of 100 
hp. and 200 hp. capacity. Both locomotives are of the 


Lima Locomotive Werks, Inc. 
Lge 6 


Lima gasoline locomotive Type L-100-G 


mechanically driven four-wheel type and have the 
power, traction and rugged construction essential to de- 
pendable operation. 

All driving connections between the motor and the 
wheels are accomplished by means of gears and clutches. 
This positive drive to both axles makes all four wheels 
driving wheels. It is a similar drive to that used on 
Shay geared locomotives. As no chains or side rods 
are used, maintenance and adjustments are minimized. 
All shafts and axles are equipped with roller bearings 
which are completely enclosed and run in oil. 

The spring arrangement provides a true three-point 
suspension without the use of cross-equalizers. The 
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locomotive adjusts itself readily to rough and uneven 
track, and speedy operation is made possible without 
danger of derailment. 

A special air-brake system has been developed for 
this service. It operates the brakes on cars having 
standard automatic air-brake equipment directly in con- 
junction with the air brake on the locomotive. This 
system enables these locomotives to spot cars accur- 
ately and quickly and to safely descend steep grades 
with heavy loads. The short wheel base permits the 
locomotives to negotiate sharp curves. 

A standard Hercules straight type, four-cylinder 
engine, 63% in. by 7 in., delivering 100 hp. at 1,200 


Specifications for Lima Gasoline Locomotives 


T L-100-G Type L-200-G 
30,000 Ib. 60,000 Ib. 
36 in. up to 56% in. 36 in. up to 56% in. 
6 ít. ft. 


Weight in working order.. 
Gage of track—All gages. 
Wheel base ......0020000 


Number of driving wheels. . 4 4 

Diameter of driving wheels 33 in. 38 in 

Standard height .......... 10 ft. 3 in. 10 ft. 6 in 

Length over bumpers..... 14 ft. 0 in 18 ft. 4 in 

Width for 56%4-in. gage... 8 ft. 10 in 10 ft. 0 in 

Factor of adhesion........ 3.59 3.43 

Fuel capacity ........... 50 gal 100 gal 

Drawbar pull at various 

DEEE S ETA 8,350 lb. at 3 m.p.h. 17,500 lb. at 3 m.p.h 

5,600 lb. at 6 m.p.h. 15,000 lb. at 4.5 m.p.h. 
4,200 Ib. at 9 m.p.h. 9,200 Ib. at 7.2 m.p.h. 
3,100 Ib. at 12 m.p.h 6,700 Ib. at 9.5 m.p.h. 
2,300 Ib. at 15 m.p.h 4,100 Ib. at 15 m.p.h 


* Actual pulls developed on dynamometer tests. 


r.p.m., equipped with electric starter, is used on the 
Type L-100-G locomotive, while a Le Roi eight-cylin- 
der, V-type engine, 634 in. by 7 in., delivering 200 hp. 


Type L-200-G gasoline locomotive built by Lima 


at 1,000 r.p.m., with electric starter, is used on the Type 
L-200-G locomotive. 

Maximum power is transmitted to the driving axles, 
with minimum friction, resulting in a powerful, effi- 
cient unit that can be operated under the widest range 
of conditions with minimum maintenance. 
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All-Steel Box-Car Design 
Presented to Mechanieal Division 


j COMPLETE new design for a_steel-sheathed 
wood-lined box car suitabie for generally unre- 
stricted interchange service has been developed by the 
Car Construction Committee, Mechanical Division, 
American Railway Association, the Committee on Car 
Design of the American Railway Car Institute co-oper- 
ating, and was presented at the meeting of the Division 
held at Chicago, June 23-24, for approval as recom- 
mended practice. The inside dimensions of the car are 
40 ft. 6 in. long by 8 ft. 9% in. wide and 9 ft. 4 in. high, 
and the light weight is estimated at 43,350 lb. The de- 
sign represents a marked departure from that presented 
to the Mechanical Division in 1923, the inside height of 
which was limited to 8 ft. 73% in., and in several re- 
spects it departs from the recommended practice and 
existing fundamentals of the Mechanical Division. 
The 1923 design was never adopted because of dis- 
agreement on general dimensions, and no further con- 
sideration was given to it until in 1929 the Car Con- 
struction Committee was again assigned to undertake 
the development of a standard-practice car of this type. 
Since that time the limiting clearance outline has been 
thoroughly rechecked and at this year’s meeting the 
committee presented a complete design developed in co- 
operation with the engineers of the car builders under a 


Design for .a steel-sheathed 
wood-lined car for generally un- 
restricted interchange service 
differs materially from that 
originally presented before the 
Mechanical Division in 1923— 
The Car Construction Committee 


estimates a saving in weight of 
114 tons 


plan representing a redefinition of standardization and a 
re-appraisal of its purposes. 

The purpose of the committee was “to produce a de- 
sign representing the latest state of the art with refer- 
ence to weight, cost, construction, strength and general 
utility so that when completed it would be too attractive 
for railroads to disregard and would be of such char- 
acter that any road might properly and consistently 
adopt the design as standard and construct its future 
cars thereto.” In comparison with the 1923 design, 
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The base car equipped with the latest designs of proprietary doors, ends and roofs 
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using 50-ton trucks in each case, a calculated saving in 
weight of 2,950 Ib.* has been effected, with the corre- 
sponding increase in the load-limit capacity and an in- 
crease in clear lading space, due to the increased height, 
of 266 cu. ft. It represents the largest inside width and 
height which can be built and freely interchanged with- 
out restrictions of consequence. 

In presenting the design, the Car Construction Com- 
mittee emphasized the fact that roads finding it neces- 
sary or desirable to provide for restricted use box cars 
of inside dimensions larger than those shown may fol- 
low substantially the base design now submitted and 
effect a saving in weight as compared with previous 
constructions designed for the same dimensions. 

Table I shows a comparison of the weight, load-limit 
capacity and cubic capacity of the new design and the 
design previously submitted for this type of car, devel- 
oped from calculations and stenciled weights of exist- 
ing equipment, the comparison being made with 50-ton 
trucks in each case. 

The principles of the plan on which it proceeded in 
the development of the new design are stated by the 
committee as follows: 

(a) Disregard existing A.R.A. fundamentals, design stand- 
ards and recommended practices pertaining to car body con- 


struction and details, where, if followed, the efficiency and 
value of the design as a whole would be adversely affected. 


Table I—Weight Comparisons 


Difference 
i s (+) or (—) 
Previous New design for new design 
x os design 
Clear inside 
height .... 8ft.7in. 8ft.7in. 9ft.4in. 8ft.7in. 9 ft. 4in. 


(For (As 
comparison) designed) 
42,650 1b. 43,350 1b. —3,650 1b. —2,950 Ib. 


126,350 Ib. 125,650 Ib. +3,650 1b. +2,950 Ib. 
a me + 266 ft. 


Light weight. 46,300 Ib. 
Load-limi: - i 
3,045 ft. 3,311 ft. 


ca 
+ 122,700 Ib. 


t 
pacity 
3,045 ft. 


Cubic capacity 


(b) Request the full co-operation and assistance of the 
builders in the design work through the Committee on Car 
Design of the American Railway Car Institute. 

(c) Review the design each year and make revisions as 
may be considered necessary or desirable so as to keep it 
currently up to date and representative of the latest state of 
the art. . i 

(d) Design the car body so as to provide satisfactory ap- 
plications of the principal proprietary specialties for a car of 
this type; i.e doors, ends and roofs. At the same time, 
make proper provisions for designs of these items to be pre- 
pared by the builders. In the event development of satis- 
factory applications for both constructions to the same basic 
car structure is found to be impracticable, then changes in 
the structure necessary to accommodate either one group or 
the other are to be made in order to accomplish this result. 

(e) All A.R.A. member roads are to be licensed by the car 
builders to use, without royalty, any of the constructions or 
details incorporated in the design by the builders, on which 
they now may hold patents, have patents pending or for 
which later they may file applications. > . 

(£) Take advantage of available information relating to 
maintenance and service of existing cars of this general type. 


Calculated Stresses 


In its report the committee referred to the specifica- 
tions for fundamental calculations for the design of 
box cars last published in Circular D.V.-640, May 25, 
1929, which calls for the following maximum stresses 
per square inch: 


Genter sillsra as oerein ete 16,000 Ib 
Bolster and cross-bearer cover plates...... 12,000 Ib 
Side truss members..................00005 20,000 1b 


(This refers specifically to the steel-frame 


© In the reference to the report on the proposed box-car design which 
appeared on page 281 of the July, 1932, issue, the saving in weight of 
the proposed design as compared with the 1923 design was erroneously 
stated as 2,340 lb. 
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side construction, but was listed for ref- 


erence) 

Rivets 
Shear’ sacidi viata oda cda Ba ees 10,000 Ib 
Bearing oes sce cee ce ee eked ren eden b eens 20,000 Ib 


Maximum stresses in the principal underframe and 
superstructure members as computed in accordance 
with the specification for both the previous car and the 
new design are shown in Table II. The minus sign in- 
dicates tension and the plus sign, compression. 


The Underframe Design 


The committee points out in its report that specific 
stresses are exceeded slightly in the bolster and cross- 
bearer cover plates, but the material in each of these 
members Ís well distributed and both are considered to 
have adequate strength. Rivet stresses comply with the 
specification. In this connection the committee points 
out that the success of the structure depends largely on 
the connections and the magnitudes of secondary 
stresses usually not subject to accurate determination by 
calculation, and that too much emphasis should not be 
placed on the calculated truck stresses. 


g-ay’ OVER SOE SUS 


Sections through the side-door frame—Corrugated type door 
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The car with doors, ends and roofs of builder’s design 


In two important respects the new design departs 
from existing fundamentals and recommended practice 
of the Mechanical Division. These are a reduction of 
1 in. in center-plate height and a complete change in 
the center-sill section. 

Reducing the center-plate height to 2534 in., which is 
1 in. less than the present standard A.R.A. height, per- 
mitted the development of a design in which the center 
line of draft is only slightly below the neutral axis of 
the center-sill section. The secondary stresses of buffing 
are thus practically eliminated and the combined stresses 
in the sill section are considerably reduced. For 40- 
and 50-ton trucks ample rail clearances are provided 
even when using multiple-wear rolled-steel wheels 
turned down to the minimum permissible rim thickness. 

The center-sill section most generally used at present 
consists of two rolled members with a riveted top cover 
plate. In order to obtain a more uniform resistance to 
shocks a member which is practically a single unit has 
been formed by the use of two rolled Z-bars having the 
inner edges of the top horizontal flanges joined together 
by a welded seam. The seam, which may consist of a 
light continuous weld or a series of short welds, is 
provided so as to enable the two center-sill members 
properly to resist lateral deflection when under buff. 
This construction,, being in the form of an inverted 
flanged U, provides a smooth interior surface for the 
application of the bolster-center filler, draft gear and 
striker and for the cross-tie fillers. The center line of 


-draft-gear stop and center-plate reinforcement. 


draft is 6% in. above the bottom edge of the sill and 
.309 in. below the neutral axis of the section. Because 
of the small eccentric arm and the substantial unit con- 
struction, the sectional area of 21.08 sq. in. is expected 
to give service at least equal to a much larger built-up 
section in which the material is differently disposed. The 
present standard of the association calls for a minimum 
section area of 28 sq. in. 

The center-sill construction permits the application of 
an efficient design of combined bolster center filler, rear 
All 
bearing surfaces against the sill and bolster cover plate 
are machined. A direct bearing is provided between the 
under side of the top sill flanges and the casting, thus 
eliminating all live-load shear from the rivets and pro- 
tecting the body center-plate flanges against failure from 
distortion. The filler casting has been extended beyond 
the bolster toward the center of the car, thus effecting a 
reduction in the stresses from eccentrically applied 
shocks, transmitted through the draft gear, in the sill 
back of the bolster. All rivets have been carefully lo- 
cated to make them easily accessible and to assure tight- 
ness when driven. 

The two cross-bearers have been located in line with 
the door posts and two additional cross-ties have been 
placed across the car between the bolster and cross- 
bearer at each end. An intermediate stringer of Z-bar 
section has been located midway between the side sill 
and the center sills extending longitudinally between the 
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The bolster construction showing a cross-section of the center and side sills 
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bolsters, cross-ties and cross-bearers. This support for 
the floor structure, which was not provided in the pre- 
vious design, has permitted the use of 134-in. pine floor- 
ing instead of the 214-in. material specified in the pre- 
vious design. 


The Superstructure 


In numerous previous box-car designs, including the 
1923 recommended-practice design, the side sill consists 
of a heavy channel located below the floor line. Usually 
the side posts have taken the form of a flanged U- 
pressing connected at the bottom to the top flange of the 
side-sill channel. With the side sheets extending below 
the bottom line of the floor, which rests on the top flange 
of the sill, a pocket is formed between the ends of the, 
floor boards and the sheets where moisture collects and 
causes relatively rapid corrosion of the sheets. The at- 
tachment of the side posts to the sill is inefficient and 
in some cases it has been necessary to reduce the post 
section at the bottom and flange out the material to 
form the connection thereto, further weakening the 
structure at this point. It is also necessary to cut out 
and fit the floor boards around the posts, thus subjecting 
the posts to corrosion. Due to the relatively greater 
stiffness of the side channel as compared with the posts, 


Table II —Stress Comparisons in Important Members 


Previous design, 
Circular D.V.-286— 
Cross-bearer at 


door posts New design 
Area of Max. stress Area of Max. stress 
section a section at 
Center sill...........- Gross Bolst. bot. Gross Bolst. bot. 
28.4 + 13,360 21.08 + 15,750 
Bolster (Cover plates 
only) sarees eee ees Net Top Net Top 
20.375 — 9,611.6 14.32 — 13,583 
Underframe cross-bearer 4 
(Cover plates only).. Net Bottom Net Top 
7.18 — 10,260 5.02 + 12,742 
Underframe cross-tie... Gross ............ Gross Stringer, 
2.56 2.17 top and bot. 
+ 9,550 
Side sill at door....... Gross C.L. of door, Gross C.L. of door, 
5.4 bottom al bottom 
— 6,957* — 3,860* 
“W” side plate 
“W” side plate at door ..... 0 ...e eee eee Gross C.L. of door, 
3.85 top 
5,678* 
“Z” side plate at door. Gross C.L. of door, Gross “L. of door, 
-08 top 3.26 top 
+ 8,870* + 6,445* 
Side post............- Gross At side sill, Gross At side sill, 
2.67 inside 1.72 inside 
— 10,900 - = 13,160t 
Door post, front...... Gross At side sill, Gross At side sill, 
-67 inside 3.09 inside 
— 26,500 — 13,870t 
Door post, rear........ Gross At side sill, Gross At side sill, 
2.30 inside 2.60 inside 
— 35,200t — 17,621¢ 


* Direct stress only. 
+t Bulging only. 


it is believed that the latter are called upon to perform 
more than a proportionate part of the work in absorbing 
shocks. 

It was the aim of the designers to develop the side 
construction of the new car so that as nearly as prac- 
ticable all parts would work uniformly together when 
deflecting under load. To accomplish this, a side-sill 
angle having a relatively long vertical leg was selected 
to which the posts might be securely connected with 
their bottom ends terminating a short distance above 
the top surface of the wood flooring. This also made it 
possible to locate the joint between the relatively thin 
side sheets and the side-sill angle well above the top of 
the floor, thus removing this sheet from the immediate 
zone of rapid corrosion, and permitting a reduction in 
the thickness of the steel sheathing from 0.11 in. to 0.10 
in. In this manner the side-sill angle functions both as 
a strength and a closure member. 
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The horizontal flange is of sufficient length to pro- 
vide adequate support and means of securing the floor- 
ing and the boards are not cut out at the posts. Effec- 
tive and convenient application of grain strips may be 
made on top of the floor and between the posts. 

In order to avoid damage to certain classes of lading, 
it is now the general practice to extend the side lining 
down to 1% in. of the floor and to round off the inside 
corner of the bottom boards. This has been done in the 
new design and it is consequently necessary, when re- 
placing floor boards, to remove the adjacent bottom lin- 
ing boards. 

A number of studies were made in efforts to eliminate 
the latter operation, but to accomplish this it was found 


Door-frame section—Flat-plate type door 


necessary in each case to deviate from the basic sill and 
post arrangement with an increase in cost and weight. 
The committee considered this inadvisable in view of 
the relatively infrequent floor board renewals required 
in box cars as compared with automobile cars and the 
fact that the bottom lining boards often require re- 
newal independently of the floor and at no great ex- 
pense. The committee, however, is giving this matter 
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further study with a view to finding a means to per- 
mit individual floor board renewals without disturbing 
the lining with the proposed basic sill and post arrange- 
ment. 

The side plate is a modified form of Z-bar, known 
as the W-section, formed by curving the upwardly ex- 
tending leg inward to provide additional support for 
the roof structure where it curves down at the eaves. 
An alternate design using the customary Z-section has 
also been provided. The side posts and door header 
are rolled steel Z-sections and the door posts are formed 
of rolled steel angles with the inwardly projecting flange 
pressed into channel form. 


Ends, Roofs and Doors 


One of the general drawings shows the car equipped 
with the latest designs of proprietary ends, roofs and 
doors, while the other shows the car equipped with 
ends, roofs and doors of builders’ design. Both de- 
signs are completely interchangeable so far as ends and 
roofs are concerned and require no change in the basic 
structure of the car body in the case of doors. The 
outside door frames, however, differ for the two 
types. Horizontal and vertical sections, showing the 
construction for both types of doors, are included in 
the drawings. 

In the case of the proprietary corrugated end, the 
top half is #s in. thick and the bottom half 14 in. 
thick, while in the end designed by the builders the 
upper two-thirds is yẹ in. thick and the bottom one- 
third 14 in. thick. The builders’ end is approximately 
71 lb. per car lighter than the proprietary end. — 

Only the rigid form of roof is shown in the drawings, 
but the superstructure design is such that any form of 
flexible roof may be applied, if desired, without change 
in the base structure. The proprietary roof shown 
is the latest design of panelled solid-steel roof in 
which no vertical rivets are used and the carlines are 
located outside the roof sheets. Galvanized copper- 
bearing steel is used for resistance to corrosion. In 
the rigid riveted steel roof designed by the builders the 
roof sheets are supported on inverted flanged U-type 
carlines, eleven in number, thus eliminating the closed 
box section previously used and the possibility of mois- 
ture retention within the carline. The committee also 
expresses the belief that the reduction in the number of 
rivets for securing the roof sheets to the carlines and 
the use of roofing paper between the laps of the sheets 
should considerably reduce potential leakage troubles. 
Plain copper-bearing steel sheets are specified for re- 
sistance to corrosion. 

Provision can readily be made for the attachment 
of insulation to prevent condensation on the under side 
of the roof sheets when desired by the purchaser. 


Advantages of Standard Inside Dimensions 


In presenting the new design the committee pre- 
sented data to show the effect on the first cost of varia- 
tions in the inside height of cars otherwise conforming 
to the basic design, from information prepared by the 
builder’s committee. For an increase of 2% in. in 
height, the increases in price vary from 3 per cent 
on an order of 300 ‘cars to 0.5 per cent on an order 
of 2,500 cars, and for a 10 in. increase in height 
from 4.3 per cent for 300 cars to 1.9 per cent for 
2.500 cars. For example, with an increase of 5 in. 
in height on an order of 500 cars and the base price 
assumed to be $1,850 per car, the direct increase in 
cost to the purchaser is calculated by the committee 
to be not less than $37 per car, or a total of $18,500 
for the lot. 
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Other reasons set forth by the committee why non- 
standard cars cost the railroads more than standard cars 
are delays in production caused by changing from one 
design to another during the operation of the builder’s 
plant, delays in getting the material on hand, difficulty 
in satisfying the shipper where he may choose from a 
variety of sizes, and added repair cost incurred by the 
railroads on account of having to carry different mate- 
rials in stock. 


The Trend of Future Developments 


The new design has been developed to provide ade- 
quate ‘strength and dependability for general inter- 
change service and is intended for bulk loadings which 
the committee believes will continue to be of great 
importance to the railroads. 

In discussing the trend of future developments, the 
committee made the following statement: “Although 
no alloy steels or integrally welded constructions have 
been used, except for the welded center-sill seam * * * 
we believe that in the not far distant future both of 
these deviations from present general construction prac- 
tice may be expected to provide further practical means 
of reducing weight. Certain railroads are now mak- 
ing studies relating to steels having improved strength 
characteristics and further developments along this line 
may result in material reductions in casting weights, 
such as bolsters, side frames, center fillers, strikers and 
draft-gear stops without decrease in present strength 
requirements. 

“At this time no changes in truck materials or con- 
ventional design standards are proposed for the new 
design. Any type of either 40- or 50-ton nominal 
capacity may be used with the same body provided 
the general truck conditions are met. These consist 
of center-plate height, wheel base and clearances as 
illustrated * * *, also, material and strength require- 
ments in accordance with present A.R.A. specifications. 

“The anticipated life and durability of a freight car 
depends not so much upon the use to which it is put 
as upon the abuse to which it is subjected. If it 
were not necessary to design cars to withstand severe 
punishment, much lighter equipment could be built and 
successfully operated. As time goes on, it is believed 
that improvements may be expected in cushioning de- 
vices, more resilient and flexible truck combinations, 
standards of running-gear maintenance, yard opera- 
tions, train handling and braking practices and through 
co-operation of all concerned, including the shippers, 
trafic and operating department officers and mainte- 
nance organizations, the designer may be placed in posi- 
tion to go much farther than is now considered prac- 
ticable in reducing equipment weights. It is conceiva- 
ble that further reductions in weight might be accom- 
plished in the future through the development of 
smaller units designed for either freight or passenger 
service, some of which might take the form of sec- 
tional container cars.” 


A RESULT OF THE HEAVIER-LOADING CAMPAIGN ?—According 
to an official of the Chamberlain Bean Company of Port 
Huron, Mich., a carload of split peas recently delivered in Bos- 
ton by the Boston & Maine contained sufficient split peas to 
make 2,500,000 bowls of soup, a quantity sufficient of fill 25 
tank cars. Furthermore, the 125,000 lb. of peas in the car 
contained 30,750 ib. of protein, 77,700 Ib. of carbohydrates, 1,250 
Ib. of fat, 201,000,000 calories and 8 different kinds of minerals. 
All together, this makes a pretty good carload, one which the 
Car Service Division may want to hold up as a model. 
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Material Failures 
Reduced 


In spite of greatly curtailed expenditures for equip- 
ment maintenance, generally speaking, failures of the 
parts of cars and locomotives still maintained in ser- 
vice have been surprisingly few. As already pointed 
out in these columns, the annual report of A. G. 
Pack, chief of the Bureau of Locomotive Inspection, 
shows only 10,277 locomotives found defective in 1931 
out of 101,224 inspected, whereas 16,300 locomotives, 
out of practically the same number inspected, were 
found defective in 1930. In other words, only about 
63 per cent as many locomotives were found defective 
by the Bureau’s inspectors in 1931 as in 1930. The 
conclusion is unavoidable that, considering the handi- 
caps of railway mechanical and inspection forces at the 
present time, unusually good results are being secured 
in the maintenance of locomotives in condition for safe 
and economical operation. 

Another indication of the accuracy of this conclu- 
sion may be found in the generally increased mileage 
between engine failures, hot boxes, etc., being reported 
on a number of roads. In many instances the mileage 
per engine failure and the mileage per freight car hot 
box have been nearly doubled in the past two years. 
On one large system the number of derailments and 
delays caused by the failure of locomotive material de- 
creased over 65 per cent in 1931 compared with 1930, 
these failures being caused largely by defective driving 
and truck axles. In car-material failures, the decrease 
was over 40 per cent in 1931 as compared with 1930. 
About 29 per cent of these train delays on account of 
defective car materials were due to the failure of arch- 
bar trucks and 27 per cent were due to the failure 
of burned-off journals. A careful check of the fig- 
ures indicates that this reduction in material failures 
has not been due entirely to reduced traffic, there be- 
ing only about 60 per cent as many failures in 1931 
as in 1930, when expressed on a locomotive and car- 
mileage basis. 


Modern Facilities 
A Big Help Now 


It has been a part of the policy of many railroad 
mechanical officers for years in the past to consider 
the engine terminal the logical place for the installa- 
tion of machine tools that have seen better days in the 
back shop. They have justified this policy by the con- 
tention that the relatively small amount of machine 
work did not justify the expenditure for new and bet- 
ter machines in the enginehouse machine shop. Within 
the past five years, however there have been some me- 
chanical men who were far-sighted enough to realize 
that an obsolete or half worn out machine had no more 
right in the enginechouse than it had in the back shop 
and, in spite of some skepticism, insisted on equipping 
the terminal machine shops with modern machines. 
Two factors have entered this situation during the 
depression that have made it worth while to give some 
thought to engine terminal facilities—the greater load 
that the engine terminal has been called on to carry 
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with the back shop shut down so much of the time and 
the necessity of operating the terminal at minimum 
costs in order not to run up the average cost of turn- 
ing power in view of the greatly reduced traffic on the 
road. Where an enginehouse is equipped with up-to- 
date tools it has been found that it is practically a self- 
contained unit as far as the lighter machine work is 
concerned and that it is possible to perform a large 
part of the lighter classified repair jobs that many 
terminals are now doing without the necessity of calling 
on the back shop machine forces with the resultant de- 
lays due to curtailed operations in the back shop. With 
so much of the power out of service either on the 
storage track or awaiting repairs it is more important 
than ever that the repair work on the power that is 
in service be handled with as little delay as possible. 
Where far-sightedness in the past has resulted in 
modern equipment in enginehouses conditions such as 
we are operating under today seem to justify the 
judgment of the mechanical men who worked on the 
basis that an engine terminal is entitled to nothing less 
than the best. If modern facilities will pay returns 
on today’s business, a change in the policy of the many 
who were skeptical ought to be well worth while for 
the future. 


Modern Equipment 
For Babbitting 


In view of the large amount of babbitting in the aver- 
age railroad shop, there can be little question that the 
use of more modern equipment and a more carefully 
developed program of procedure than is generally used 
with this class of work will show large returns on the 
investment. In addition, it may be said that proper 
attention to the arrangement of equipment for detail 
operations will at the same time affect a marked im- 
provement in the babbitt shop from the point of view 
of neatness and cleanliness and contribute to the safety 
of workmen employed there. 

In certain babbitt shops which specialize on the re- 
lining of car brasses a large volume of repetitive work 
is handled, and it is particularly important that the 
latest improved types of babbitting fixtures, as well 
as ‘babbitt-melting and handling equipment, be arranged 
to eliminate loss motion and minimize manual handling. 
It is a compulsory requirement of the American Rail- 
way Association interchange rules that car brasses be 
bored before tinning and relining, and most roads are 
following the optional practice of boring or broaching 
the relined brasses to give a uniform bearing on the 
journal, remove surface irregularities and show up any 
imperfections in the lining. 

In addition to car brasses, a large volume of bab- 
bitting work is done on most roads in relining cross- 
head shoes, valve crossheads, engine trucks and trailer 
brasses, and, in some cases, driving box side-bearing 
plates. The familiar procedure of melting out the old 
babbitt, careful tinning with acid and a steel brush. 
and applying new babbitt by means of suitable molds 
and babbitting fixtures can, in numerous instances, be 
studied and reorganized on a more efficient basis. 

In recent years, the use of electrically heated furnaces 
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and melting pots has been considerably extended, pre- 
senting the combined advantage of effective automatic 
temperature control and an unusual degree of clean- 
liness in the babbitt shop. . The Canadian National, for 
example, has recently installed an electric furnace and 
electric melting pots with automatic controls in the 
babbitting department at Stratford, Ont., shops. The 
furnace for the melting off of old babbitt is maintained 
at approximately 850 deg. F., the melted babbitt flow- 
ing trom the furnace floor through a chute into a con- 
tainer from which it is removed and subsequently re- 
cast. A total of three melting pots are available for 
regular and special jobs of babbitting, the babbitt baths 
being held at a temperature of about 1,050 deg. F. 
The necessity of great care in burning off or other- 
wise removing all dirt and oil from the parts to be 
rebabbitted and careful tinning to assure a firm ad- 
herence of the babbitt and seal can hardly be over- 
emphasized. Proper control of the babbitt mixture, to 
secure the desired physical and chemical properties, 
is also important and the capacity and type of heating 
equipment selected has a vital bearing on costs. 


The Composite Versus 
The All-Steel Car 


Any discussion of the economic life of a freight car 
involves a variety of related details. When the all- 
steel freight car was first introduced back in the 1890's, 
there were stalwart supporters of the all-wood type of 
construction and the argument continued for many 
years. The principal objection to the all-steel type of 
construction on the part of those who advocated wood 
was that corrosion would weaken an all-steel car faster 
than a car built of wood. 

It was generally admitted that corrosion was an im- 
portant factor in determining the life of an all-steel 
car. For that reason the period from 1900 up to the 
present time has been one during which extensive 
efforts have been made to develop a corrosion-resisting 
steel alloy that could be used in freight-car construc- 
tion. Copper-bearing steel is one of the results of these 
efforts. 

Nearly forty years’ experience with cars of all-steel 
construction has shown that corrosion has taken its 
greatest toll from the floor and side sheets. As a 
general rule, the original underframes have lasted the 
life of the car through all major repairs except, of 
course, when damaged by accident. The record of re- 
pairs made to one of the first all-steel hopper cars con- 
structed in this country shows all of the repairs were 
made to the body structure because of corrosion and 
damage by unloading machinery. At no time during 
the thirty-one years’ life of this car, a Bessemer & 
Lake Erie car built in 1896, were copper-bearing sheets 
applied, nor was it necessary to strengthen the center- 
sill construction. The original center sills were of 
15-in. I-beam which stood up well in service. 

A recent check made by the car department of an 
eastern railroad showed that a series of all-steel hopper 
cars built in 1919 had lost 2,200 Ib. light weight be- 
cause of corrosion. The original light weight of one 
of this series of cars was 40,800 lb. By 1932 the light 
weight had been reduced to 38,600 lb. No additions 
or betterments had been made to this series of cars 
which would affect the light weight. Inspection of the 
cars showed that the loss of 2,200 lb. was due to 
corrosion of the side and floor sheets. The renewal 
of the hopper slope sheets with new material restored 
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the light weight of one of these cars to 39,000 Ib. 

There are roads which handle a large business in 
certain commodities, such as coal, ore, etc., on which 
the maintenance of the all-steel car has been costly. 
A number of these roads have favored the composite 
car, both hopper and gondola, for many years. The 
composite type of construction has stood up well in 
service. 

The majority of repairs to all-steel cars are made to 
the body and not to the underframe. Even those roads 
which make a practice of tearing down all cars in 
each major shopping leave the underframe intact. The 
rebuilding process as conducted in the average railroad 
car shop consists of rebuilding the body or super- 
structure. Copper-bearing steel has been tried and, 
with many commodities, has been found wanting. 
Other materials have been developed, but the cost per 
pound has been prohibitive. Until some material has 
been developed which will economically combat corro- 
sion, the composite car will continue to be an important 
feature in rail transportation. 


Midsummer 
Madness 


july and August weather—hot and humid—sometimes 
as a surprising effect upon the thinking and attitude 
of even the most level-headed citizens. “Dog days” 
and “midsummer madness’”—these are expressions fre- 
quently heard at this time of year. Possibly, there- 
fore, we ought not to take too seriously the fact that 
Mechanical Engineering, the official organ of the 
American Society of Mechanical Engineers, plays up 
as the first feature article in its August number, an 
article by Leon Cammen on “The Transportation 
Dilemma”, in which a solution of the railway problem 
in this country is suggested that borders on the fan- 
tastic. Apparently the writer has little knowledge of 
the economics of transportation. 

In substance Mr. Cammen suggests that the railroads 
continue to use the present tracks for handling freight, 
and local or accommodation passenger traffic. An 
overhead structure will carry on its underside a sus- 
pended railway for high-speed passenger traffic, the 
trains being operated at an average of 125 miles an 
hour. The upper surface of the elevated structure 
will be used by motor vehicles with two traffic lanes 
in each direction, one for slow vehicles operating under 
45 miles an hour and the other for fast vehicles with 
a permissible top speed of 70 miles an hour. The motor 
vehicles will pay toll to the railroads for the use of 
the highway. Mr. Cammen suggests that this arrange- 
ment be used for the entire length of the major rail- 
road systems east of the Mississippi river, and indicates 
that it might require the expenditure of a billion dol- 
lars a year over a period.of from six to ten years. 

What would the railways gain by this arrangement? 
It is suggested that the freight service operation could 
be speeded up, but the railways have been steadily im- 
proving in this respect in recent years and the limit has 
not been reached with the present facilities, by any 
means. The adoption of storedoor pick-up and de- 
livery promises to expedite the handling of certain 
classes of freight traffic and will undoubtedly greatly 
improve the position of the railroads in dealing with 
their competitors. There seems to be little question, 
also, but that this may mark the first step in bringing 
about the use of special freight handling equipment, 
which will make it possible to reduce the cost of 
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handling. Quite possibly, also, through the use of 
special containers, it will simplify the problem of pack- 
ing and crating and considerably reduce loss and dam- 
age. The common ownership of freight equipment, 
which is not an impossibility, will not increase the 
capital investment—indeed, may decrease it—and will 
undoubtedly greatly increase the capacity of the pres- 
ent plant by eliminating useless movements. 

The overhead construction suggested by Mr. Cam- 
men will greatly increase the cost of the plant. Can 
this be justified on a business basis? The motor truck 
traffic will pay tolls, but the service will parallel that 
of the railways, which are already paralleled by public 
highways which the motor vehicles can use without 
extra charge. What is needed, if we are to co-ordinate 
our transportation agencies, is not a paralleling of the 
railways with super-highways, but rather the building 
of better located highways which will feed the traffic 
to the railroads. A scientific study should be made of 
the transportation needs of the entire nation and then 
plans should be made to meet these needs with the best 
service at the lowest cost to the public as a whole. 
Just now the situation is very much unbalanced because 
the railroads, the backbone of our transportation sys- 
tem, are over-regulated and overtaxed, while the other 
carriers, except in a few instances, are subjected to 
comparatively little regulation or taxation. The situa- 
tion has become so desperate that the railroads are hav- 
ing to fight for their very lives. Fortunately the public 
has awakened to this situation and steps have already 
been taken in some states, and will be taken in many 
others during the coming year, to place these various 
types of transportation on a more fair and equitable 
basis. About the last thing that is needed now, or in 
the days to come, are super-highways paralleling the 
railways. 

What about the high-speed passenger traffic with 
the suspended railway? True, as Mr. Cammen says, 
this is not an entirely new idea, because there are sus- 
pended railways abroad, but can the American public 
afford to pay for this high-speed service? The rail- 
ways have lost much passenger traffic, most of it, how- 
ever, to the private automobile. The long haul buses 
will carry much less traffic than they now do when 
they are subjected to adequate regulation and taxation. 
Could the railways not profit far more by making pas- 
senger travel more comfortable and convenient, rather 
than by making radical increases in the speed? Many 
people will desert the bus and private automobile when 
thev can ride comfortably in an air-conditioned train, 
with no dirt and little noise. Certainly, if the sus- 
pended rail car is to be used to operate at average speeds 
as high as 125 miles an hour, an increase will have 
to be made in the passenger fares which will be beyond 
the means of the average traveler, and he will be forced 
to go to the airplane or the highway. 

Apparently the editor of Mechanical Engineering was 
a bit skeptical, for after taking a full page to introduce 
Mr. Cammen’s article, he closes with this suggestion: 
“Mr. Cammen merely brings them (different types of 
transportation) together in a scheme that will not re- 
quire purchasing a right-of-way, because it already 
exists, and in such a manner that the railroads can 
benefit. It is something to ponder over. Maybe you 
can think of a better scheme.” 

The various forms of transportation must be co-or- 
dinated in the public interest. Radical changes un- 
doubtedly will be made. The problem is, how can 
we provide the best possible transportation at a price 
which the American people can afford to pay? This 
is no simple problem. We do know, however, that 
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there are vast possibilities, based on logical premises, 
which will adequately supply our needs for many years 
to come, with capital expenditures that are much more 
reasonable than would be required by Mr. Cammen’s 
proposal. 


NEW BOOKS 


ARTICULATED Locomotives. By Lionel Wiener, professor at the 
University of Brussels. Published by Richard R. Smith, 
Inc., New York. 628 pages, 5% in by 9 in. Bound in 
cloth. Price, $10. 


While this is the first American edition of this book, 
the entire subject has been reworked and two-thirds 
of the material is new. An effort has been made to 
establish a clear system of classification of the numer- 
ous articulated type locomotives described ; information 
is given concerning a number of obsolete types; ref- 
erences are given to many locomotives of each type, 
and tables of principal dimensions are given for vari- 
ous articulated locomotives, both metrical measure- 
ments and British equivalents being used in a number 
of cases. The volume is divided into four books: Book 
I, Articulated Locomotives Properly So Called; Book 
II, Semi-Articulated Locomotives; Book III, Tempo- 
rarily Articulated Locomotives or Locomotives with 
Auxiliary Engines, and Book IV, Utilization of the 
Tender’s Weight for Propulsion. 


SYMPOSIUM ON MALLEABLE Iron Castincs.—Published jointly 
by the American Society for Testing Materials, 1315 Spruce 
street, Philadelphia, Pa., and the American Foundrymen’s 
Association, 222 West Adams street, Chicago. 132 pages, 
6 in. by 9 in., paper bound. Price, 75 cents. 


The papers and data published in this book were pre- 
sented at a symposium sponsored jointly by the Ameri- 
can Foundrymen’s Association and the American So- 
ciety for Testing Materials and held during a session 
of the 1931 annual meeting of the A.S.T.M. The pur- 
pose of the symposium was to provide the engineering 
profession with authoritative data in concise form on 
the properties of malleable iron and castings poured 
from this metal and produced by the best present meth- 
ods. The book contains the thought and practical ideas 
for many dealers in the malleable iron industry, many of 
whom, with their companies, contributed data and in- 
formation for inclusion. After an introduction which 
defines the material covered and points out the major 
points in the symposium, there is an extensive section 
which treats of the manufacture of malleable iron cast- 
ings. Next, the available data on the properties of 
malleable iron are presented and there are sections de- 
voted to supplementary data, discussions of tensile prop- 
erties, higher-strength malleable iron, cupola malleable 
iron, and the necessity of co-operation between the en- 
gineer-designer and the foundry, and a statistical analy- 
sis of the tensile test data prepared by Dr. W. A. Shew- 
hart of the Bell Telephone Laboratories. A resume 
of current specifications for malleable-iron castings is 
given, and an extensive paper by O. W. Boston, profes- 
sor, College of Engineering, University of Michigan, 
deals with an investigation of metals to determine the 
machineability of malleable iron castings. ‘Corrosion 
of Malleable Iron” is the title of another paper by F. 
L. Wolf, chief engineer and technical superintendent, 
and L. A. Meisse, research metallurgist, Ohio Brass 
Company. The oral and written discussions given dur- 
ing the session are included in the book. 
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Can a Penny 
Stop a Lecomotive? 


To THE EDITOR: 

On page 237 of the June issue of the Railway Me- 
chanical Engineer a reader asks how about Ripley’s 
“Believe It or Not.” A penny or other similar object 
in front of each driving wheel will not prevent the lo- 
comotive moving under its own power. 

Ripley’s explanation does not take into consideration 
the relative distance through which the tractive force 
acts as compared with the height the locomotive is 
lifted. The tractive force of a locomotive is from 20 
per cent to 25 per cent of the weight on the drivers. 
Assuming 20 per cent, then so long as the distance 
through which the tractive force acts is more than 
five times the height the locomotive is to be lifted, the 
locomotive will move. Internal friction is disregarded. 
Also the rail and object in front of the wheels are to 
be in such condition that the wheels will not slip. 

Between 22 and 23 deg. is the angle through which 
any size of driving wheel will rotate before the hori- 
zontal distance traveled will be less than five times the 
height the weight is to be lifted. 

Under these conditions, theoretically, a locomotive 
with 57-in. driving wheels should lift itself on blocks 
2 in. thick, and, if with 70-in. drivers, on blocks 21% 
in. thick placed ahead of each driving wheel. 

A READER. 


Removing Obstructions 
From the Rail 


To THE EDITOR: 

I have noted from accounts in the newspapers and 
other publications that many railway accidents have 
been caused by children placing nuts, spikes and other 


Sketch showing the fender and brush applied to 
the pilot of a locomotive 


pieces of iron on the rail. Derailments are also some- 
times caused by stones falling down embankments. 
The brush arrangement shown in the drawing has 
been applied to the locomotives used by a western 
railroad which operates through canyon districts. It 
consists of a metal guard or fender of steel, 14 in. 
thick by 3 in. wide and a brush, which is adjusted back 
of the pilot, to just clear the rail as shown in the 
sketch. The brush is made of strips of canvas. This 
device has been used successfully to keep the rails 
tree of pebbles and small stones. RaTTEK. 
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A Boost for 
Mr. Drennan 


To THE EDITOR: 

After reading the article in your June issue on Voca- 
tional Education, by Edwin G. Jones, it is necessary 
that I write you and express my opinion as well as the 
opinion of others about me with whom I have talked 
about this matter. 

I have been reading the Railway Mechanical Engineer 
for the past seven or eight years and I enjoy and profit 
by it, but this article has rubbed the hair the wrong 
way, for Mr. Jones doesn’t believe in Mr. Drennan’s 
methods and chalk talks. 

I wonder if Mr. Jones has ever visited Mr. Dren- 
nan’s school and observed how he handles his instruc- 
tions and puts them on and the interest there has been 
and is shown in his classes and methods. If not, he 
has missed something, for even without charts he can 
handle the chalk in a way that will explain the mechan- 
ism as well and as plain as any chart that I have seen 
yet, and I have been in the air-brake game for quite 
a number of years and am an air-brake specialist at 
the present time. Also, I have failed to find any man, 
so tar, who has attended his classes who condemns 
them, but I have heard many good reports and much 
praise for him and his methods. 

Some of the best air-brake supervisors in this part 
of the country, in fact, in my opinion, some of the best 
supervisors in the United States, speak very highly 
of him and his work and have invited him to visit other 
pan outside of his state to lecture and explain his 
work. 

The voluntary attendance at his classes has been very 
good for he has had better attendance than there has 
been at the air-brake instruction cars of some of the 
railroads where attendance is usually compulsory. 

Many an engineman has called it a blessing to attend 
his classes, for it has helped them to pass their examin- 
ations when otherwise it would have been difficult to 
them to find the proper information and to understand 
their own books. 

Not only does Mr. Drennan lecture, but he demon- 
strates all his talks with a blackboard and chalk and 
explains all points in detail, also taking in all defects 
and their causes. As for Unit No. 8, as Mr. Jones 
mentions, it is placed very clearly upon the blackboard 
and is understood as clearly by the carmen at the 
class as was their demonstration by charts on the air 
car, according to their own words. 

I cannot see the reason for Mr. Jones’s complaint on 
vocational education, for from what I have seen of it. 
it has accomplished lots of good. 


Frank B. Conne tu. 


PS.—I enjoyed your air-brake questions and answers 
very much, although I don’t thoroughly agree with all 
of them, and some of us have enjoyed discussing 
them, so it won’t hurt my feelings a bit and I know 
there are others who will agree with me, if you find 
some more of the same stuff, or similar air-brake ma- 
terial, and give us a little in the Railway Mechanical 
Engineer. 


F. B.C. 
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Car Foremen and Inspectors 


Reclamation of 
Brake Beams 


FFICIENT train operation is dependent in no small 

measure upon the efficiency of the braking power 
and to that end it is essential that brake beams be care- 
fully constructed to withstand the severe service to 
which they are subjected. The American Railway As- 
sociation has provided Standard Specifications and Tests 
for new beams which must be met by the manutacturers. 
The major parts of a complete brake-beam assembly 
consist of a compression member, tension member, strut, 
brake heads, brake shoe and brake-shoe keys. The shoes 
and keys are parts frequently renewed, an operation 
which is usually performed in transportation yards with- 
out difficulty. Still, when other parts fail it 1s neces- 
sary to remove the beam on the repair track and apply 
a new or reconditioned beam. 

It is only reasonable to assume that in the application 
of reconditioned beams, assurance should be had that it 
be equally as strong as a new beam. Although the 
Amercian Railway Association makes no provision in 
its specifications for second-hand brake beams, it is the 
intent of the rules nevertheless, that only serviceable 
beams of required strength shall be applied. 

Years ago, and perhaps on some roads today, the 
crude practice of repairing beams by the simple wrench 
and hammer method was followed and the car owner 
billed for a serviceable second-hand beam without 
definite knowledge being had of its condition. In later 
years, however, the fallacy of this practice was generally 


recognized and many railroads entered into contracts 
with brake-beam manufacturers to have their accumu- 
lation of brake beams overhauled in a manner that 
would guarantee satisfactory service. 

About two years ago the car department of the Dela- 
ware & Hudson undertook to make a study of the 
costs involved in handling, shipping and servicing 
expense of such work under contract. In the report it 
was recommended that consideration be given to the 
establishment of a central plant for overhauling beams 
by its own torces. 

On May 1, 1931, a brake-beam repair plant was put 
in active operation at Oneonta, N. Y., with two men 
exclusively engaged in this occupation. Studies were 
continued and after certain changes were made it was 
found that one man could handle the entire output and 
provide sufficient beams to supply all points with their 
requirements without delay. 

Until this plant was established it had been the prac- 
tice to carry large supplies of brake beams at the three 
major division points whereas under the present ar- 
rangement the only source of supply is Oneonta and 
definite knowledge of requirements is therefore had. 
Undesirable beams such as the T-iron tension-member 
design are scrapped. In other words, the so-called 
“mongrels” are consigned to the scrap heap, only the 
more popular, commonly used beams being reclaimed 
for service. Consequently the variety of serviceable 
parts recovered is limited to standard stock items and as 
beams are promptly dismantled an adequate supply of 
repair material is always available, thus insuring a better 
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Machine for testing deflection and brake-shoe head mounting 
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Machine used for dismantling and re-assembling brake beams 


balance of stock with result that unnecessary purchases 
of new parts are avoided. 

Mindful of the fact that the function of a repaired 
beam is the same as that of a new beam, it may be of 
interest to give a brief description of the paths followed 
in reclaiming, repairing and testing of beams in the 
D. & H. plant. 

1—All beams for reclamation are forwarded to 
Oneonta in the regular supply cars and unloaded on 
platforms at the plant. 

2—-They are then sorted as to styles and the “mon- 
grels” and badly damaged beams are scrapped. 

3—Those remaining after this classification are com- 
pletely dismantled to permit proper inspection of parts. 
All parts are gaged with standard A.R.A. gages and 
classified for rebuilding into No. 2, No. 2-plus, or No. 3 
beams. 


End view of the machine for dismantling and assembling showing one of the reversible motors for tension-member nuts 
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4—Beams are then dismantled and re-assembled on 
the same machine. This machine, which is shown in 
two of the illustrations, consists of a permanent table 
equipped to mechanically clamp the beams in place by 
means of air-operated clamps. The tension-member 
nuts are applied and removed by reversible motors 
mounted in such a manner as to permit easy movement 
in any direction. The machine is constructed to permit 
unobstructed removal of all parts. In assembling, the 
application of new parts is made simple. The device is 
so constructed as to insure proper distance from the 
center line of the heads to the fulcrum for the various 
types of beams. Central mounting of heads is also 
insured by means of an automatic air-operated gage. 
Correct cambre of beam is provided by correctly 
located filler pieces on the mounting table. 
After assembly each beam is given a deflection and 
las 
oe ae 
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Reclaimed brake beams ready for shipment 


sturdiness test on the testing machine which is designed 
to exert a pull of from 24,000-Ib. to 27,000-Ib. required 
by the A.R.A. This machine also checks squareness of 
the mounting of heads, thereby avoiding the possibility 
of twisted beams. 

Tension members are shaped on another air cylinder 
operated machine which is also used to straighten com- 
pression members. Furthermore, the same machine 
serves as a bench for applying struts properly to the 
center of beams. Dies for holding the various designs 
of compression members are used. 

After testing, the beams are painted and marked with 


Tension and compression memJoers are shaped on 
this machine 
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an X to indicate they are repaired beams. This is done 
for A.R.A. billing purposes. The beams are then 
stacked ready for shipment to shops requisitioning them. 


Galvanized Sheets 
To which Paint Sticks 


HE painting of newly galvanized sheet metal is 
usually a troublesome problem. Paint does not 
adhere well to a freshly galvanized surface. To 
eliminate paint spalling, it has sometimes been neces- 
sary to weather galvanized sheets through exposure to 
the elements. This expedient cannot be applied to 
many types of work. Another expedient has been to 
etch the surface artificially with acids. However, this 
not only represents additional expense, but sometimes 
the acids etch too deeply into the protective zinc coating. 
To eliminate these difficulties The American Roll- 
ing Mill Company, Middletown, Ohio, began research 
investigations several years ago with a view to de- 
veloping a: galvanized sheet which would combine the 
protective advantages of a uniform, full-weight zinc 
coating, with a fine textured surface which could be 
painted immediately after installation. The efforts 
succeeded, and the sheet has been named Paintgrip. 

In mechanical pulling tests, it has been found that 
the bond between the galvanized surface and the 
first coat of paint is actually better than the bond 
between a first and second coat of paint. 

Paintgrip is adapted for use in freight and passenger 
car roofs, as well as for other galvanized installations 
where appearance and protective qualities are desirable. 
The Paintgrip finish is supplied either on galvanized 
Armco ingot iron or Armco steel. Sales of this mate- 
rial in the railroad market are handled by the Armco 
Railroad Sales Company, Middletown, Ohio. 
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Nozzle for Filling 


Water Coolers 

S HOWN in the sketch is a sanitary nozzle for filling 

the water coolers and tanks on passenger cars 
which was designed by E. P. Hill, foreman, Central of 
Georgia shops, Savannah, Ga. The nozzle is made of 
a 34-in. pipe which is screwed onto a nipple on the 
34-in plug valve. The pipe nozzle is threaded a suffi- 
cient distance on one end to take the bushing and valve. 
The l-in. coupling is grooved for loose rings to which 
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Casing No.20 Iron, Welded 


The casing over the nozzle protects it from dirt 


the chain is fastened to secure the casing to the nozzle. 
The chain is long enough to reach the end of the 
nozzle, so that the casing can be removed from the 
nozzle. The casing is welded to the coupling which 
screws over the nozzle to secure an air-tight joint. 

By issuing instructions that the casing must be 
over the nozzle at all times when not in use will elim- 
inate any possibility of dirt and other foreign matter 
clinging to the wet nozzle and thus getting into the 
drinking water on passenger cars. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Case Submitted To 
Clarify Rule 95 


Illinois Oil Company car No. 313 was repaired by the 
Chicago, Burlington & Quincy on April 28, 1930, at 
Kansas City, Mo. Among other items, charges were 
made for coupler, coupler yoke and rivets missing, Brad- 
ford spring seats, broken and draft spring missing, all 
on the Bend. A labor charge was made for the coupler, 
yoke and rivets, with a material charge for the yoke, 
yoke rivets, spring scats and draft spring. The car 
owner objected to the material charge for yoke rivets 
as being contrary to the provisions in the second para- 
graph of Rule 95, in that the draft gear was not “in 
place” due to the draft spring being missing. The Bur- 
lington contended that its charges was within the intent 
of Rule 95, as the missing draft spring was not a factor 
in determining whether the yoke could be missing, but 
still, presumably, intact. The Illinois Oil Company in 
its statement pointed out that Rule 95 permitted a 
charge for labor only when applying coupler yokes on 
account of being missing when lost with the coupler, 
except where the draft gear is in place. In this instance 
the entire draft gear was in place and, for that reason, 
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this case was submitted to clarify this rule. The oil 
company stated that it would ljke to know if the entire 
gear must be in place, or just a portion of the gear. If 
a charge is permitted where any portion of the gear is 
in place, it stated, the rule will tend to confuse this 
matter further and that unless the entire gear is in 
place, the charge should be for labor only. It claimed 
that as conditions are the same now as they were before 
Rule 95 was changed, the interpretation of the rule in- 
creases car-repair bills without any compensating in- 
crease in the mileage earnings of privately owned cars. 
The oil company also asked the Arbitration Committee 
to reconsider case No. 1640, as many carriers were 
taking advantage of this decision to make a betterment 
charge when replacing missing couplers. All missing 
couplers, it contended, are missing along the line of the 
company repairing the car and eventually are picked up 
whether they are in good ‘condition or broken. The 
car owner did not see why the betterment charge would 
be proper when the coupler is known to be in good 
condition any more than when the condition is un- 
known. The oil company expressed its belief that Ar- 
bitration Decision 1640 conflicted with Rule 95 and 
agreed with the Burlington that this conflict should be 
made clear by changing the rule or issuing an interpre- 
tation to cover the points of issue. The Burlington in 
its statement also gave as its reason for submitting this 
case a desire to clarify and define the exact intent of 
Rule 95. The second paragraph of this rule, it con- 
tended, does not indicate whether or not the entire gear 
is intended where the words “except where draft gear 
is in place” are used. If “gear” is intended to mean 
that each part of a gear must be in place before a 
missing yoke may be considered broken, it claimed, 
would not seem fair or logical in all cases. It was the 
understanding of the Burlington that the intent of this 
portion of the rule is that where the presence of certain 
fixtures in place on the car indicated that a yoke could 
not leave the car while it was still intact, it was con- 
clusive evidence that such yoke must have been broken 
before being pulled out. This case, the Burlington 
stated, seemed to support its views. On Illinois Oil 
Company car No. 313 the yoke is around the middle 
spring seats, draft spring and transverse keys which 
pass through the center sills and the front and rear ends 
of the yoke space. In this instance the transverse keys 
were undamaged and in place, and as these keys pass 
through both center sills and also through the yoke, 
tront and back, carrying the spring seats and supported 
by the spring, it was a physical impossibility, the rail- 
road contended, that such a yoke could be released from 
the car unless it were broken. The transverse keys, as 
long as they were undamaged and in place, could not 
possibly permit an intact yoke to be pulled free of the 
car. Similar examples which were possible, with respect 
to draft-gear construction were also cited by the rail- 
road in its statement by referring to the Bradford and 
Cardwell gears. The Burlington contended that its 
material charge for the coupler-yoke in this case was 
clearly within the intent of Rule 95. It also believed 
that the rule should be clarified to cover conditions in 
this and similar cases, or an interpretation should be 
issued to apply. 

The Arbitration Committee rendered the following 
decision on November 5, 1931: “That portion of Rule 
95 reading, ‘except where draft gear is in place and the 
coupler with its yoke is missing, material of such yoke 
and its rivets may be charged against car owner,’ is ın- 
tended to cover cases where the presence of the draft 
gear in whole or in part would prevent the unbroken 
yoke from pulling out, and in the event of its pulling 
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out under such conditions, it would be only reasonable 
to assume that the yoke. failed. From the statements 
submitted, the indications are that the presence of the 
draft gear in part rendered it impossible for an un- 
broken yoke to pull out. The contention of the Chicago, 
Burlington & Quincy is sustained.” —Case No. 1689, 
Illinois Oil Company vs. Chicago, Burlington & Quincy. 

[An abstract of case No. 1640, Trinity & Brazos 
Valley vs. Texas & New Orleans, was published in the 
October, 1930, issue of the Railway Mechanical En- 
gineer, page 583. To clarify the intent of Rule 95, the 
Arbitration Committee recommended at the 1932 con- 
vention of the Mechanical Division that the first para- 
graph of this rule be modified. The proposed form of 
this rule appears in the report of the convention which 
was published in the July issue of the Railway Mech- 
anical Engineer, page 275.—EpitTor.] 


Passenger Cars in Interline 
Service—Rule 3 


The Minneapolis, St. Paul & Sault Ste. Marie, in 
conjunction with the Canadian Pacific, operates line 
service between the Soo Line Terminals at Chicago 
and St. Paul, Minn., and C. P. R. terminals at Moose 
Jaw, Sask., Banff. Alta., and Vancouver, B. C. The 
equipment used is owned by both railroads and, in ad- 
dition, a number of Pullman cars are used, as the ter- 
ritory between Chicago and St. Paul is known as Pull- 
man territory. From time to time extra cars are dis- 
patched from Chicago or St. Paul in regular line-ser- 
vice trains, but for any of a number of reasons are set 
off en route. The same condition exists with respect to 
the reverse movement of cars started from Vancouver 
to Banff or Moose Jaw. The total one-way mileage 
for this joint-line service is 2,054 miles. Special cars 
are frequently placed on trains at Chicago or St. Paul 
for the accommodation of special parties moving to 
points on the C. P. R. off the regular line route, such 
as Saskatoon, Sask. Such cars are set off line-service 
trains moving west and picked up by a train moving 
north on the branch line. Several examples were 
cited in the brief statement of facts to illustrate the 
manner in which sleeping cars were set off from line- 
service trains at intermediate points and either dead- 
headed to the original terminal, or switched to branch- 
line trains. The C. P. R. contended that a car to be 
classed as a line-service car must be a car operating 
in a regular course as per passenger Rule 3, and that 
extra cars operated from a line-service terminal of 
the Soo Line to some point on the C. P. R. lines, or 
vice versa, whether on the line-service route or off 
the route to some branch or other portion of the main 
line, should be considered as an interchange car. The 
Soo Line contended that paragraphs a and b of Rule 3, 
which classify a regular-line car as against an inter- 
change car, clearly intend to distinguish between cars 
in special service as against cars provided in the regular 
line run with its auxiliary over-flow cars made necessary 
because of the originating line’s inability to forecast 
the exact number of cars necessary to transport the 
passengers. In its statement the C. P. R. claimed 
that an extra car leaving a line-service terminal of 
either railroad and not moving the entire distance from 
one line-service terminal to any one line-service ter- 
nunal of the connecting line should be considered an 
interchange car, and the expense for cleaning, etc., 
should be absorbed by the handling line. The C. P. R. 
considered it not correct to assess cleaning and supply 
charges on extra cars from Chicago and St. Paul which 
are set out short of line-service terminals and are not 
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returned to Chicago or St. Paul in regular course, or 
as extra cars out of St. Paul or Chicago transporting 
special parties to points on its lines which can be 
reached from some point on a line-service route. In its 
statement the Soo Line pointed out that the dispute 
between the two railroads was as to the proper alloca- 
tion of car-cleaning costs between the two railroads 
and as to the proper distribution that should be mad» 
of such costs on regular line-run cars as against cars 
moving in special service, described under Rule 3 as an 
interchange car. It contended that special cars started 
by the Soo Line destined to off-route points on the 
C. P. R., which service is irregular and special, estab- 
lishes the line of demarcation against the service of 
regular-line cars with their auxiliary service in the pro- 
vision of over-flow cars. Line-run cars, the Soo Line 
stated, are not used for the exclusive use of passengers 
destined to line-run terminals. Such cars also take 
care of business for intermediate stations, short or be- 
yond the regular-line terminal, and when regular-line 
cars are loaded and it becomes necessary to put on 
over-flow cars, the railroad must handle the business 
for any point handled by the line-run car. The fact 
that these cars contain passengers destined to a regular- 
line terminal, the Soo Line contended, intermediate or 
points beyond served by regular-line cars, as agreed 
between the two railroads, does not alter the status of 
the car as described in the rules. Such cars are run 
to care for patrons in excess of the space provided in 
the car assigned to such regular-line runs. The Soo 
Line attached to its statement as an exhibit a circular 
issued by the general-passenger department of the C. P. 
R. which it contended showed the intent of the C. P. R. 
in establishing the regular-line cars with auxiliary ser- 
vice. It also contended that the circular showed that 
the diversion of the regular- or auxiliary-line car from 
the regular-line terminal does not establish the destina- 
tion between the regular-line and the interchange cars, 
as claimed and described in the A. R. A. Passenger 
Code. The fact of a car going bad order, the Soo Line 
said, or the C. P. R. having to divert it to a point other 
than that ordinarily run because of high water, wrecks 
or other physical conditions; its desire for economical 
reasons to combine passengers from one or more over- 
flow cars into one car, is not a reasonable application to 
the rule. The miscellaneous handling in its very nature 
removes it from the standard intended to more easily 
determine the character of the car and the proper 
distribution of the incidental costs involved in the gen- 
eral handling thereof. 

The Arbitration Committee rendered the following 
decision April 7, 1932: “Where car lines are established 
by approved operating agreements and extra cars are 
required to handle overflow business in said lines short 
of regular-line car terminal, the extra cars shall be 
considered as part of the line-service and the expense 
of terminal attention, as defined in Rule 3, shall be 
apportioned on a basis of actual mileage made by the 
cars in question.” —Case No. 1690, Canadian Pacific vs. 
Minneapolis, St. Paul & Sault Ste. Marie. 


Hose For 
Handling Liquids 


HE DeVilbiss Company, Toledo, Ohio, has per- 
fected an improved fluid hose for the handling of 
various liquids. Tests conducted in the laboratories of 
the DeVilbiss Company show that the absorption ot 
lacquer thinner by this hose is only 1.8 per cent and 
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that hot turpentine, the worst enemy of rubber hose, 
has no apparent effect. 

The outstanding characteristic in the physical con- 
struction of the DeVilbiss fluid hose is found in a new 
composition which is used in the liner of the hose. This 
composition contains a very small quantity of rubber. 
The liner composition of the hose is a development of 
the laboratories and, while it is not of such a nature 
that it can replace rubber in many of its familiar uses, 
it has, nevertheless, been found to surpass rubber as a 
material for lining fluid hose. 


Handy Hook 
For the Rip Track 


HEN a car is shopped out and placed on the rip- 
track due to the coupler being low there is only 
one permanent way in which it can be raised. That is 
by applying shims under the truck springs on both sides 
of the truck bolster. If the car happens to be loaded 
it is necessary to place 50-ton jacks under both sides 
to take the weight of the car from off the truck bolster. 
In order that this work could be performed in one 
jacking operation a car foreman devised the hooks 
shown in the illustration, one of which is shown in posi- 
tion. The lower end of the hook is slipped into the end 
of the truck bolster and the top end is hooked over the 
edge of the body bolster. Thus the truck bolster is 
raised sufficiently when the car is jacked up to insert 
the shims under the springs without the use of addi- 
tional jacks. 


With this device a truck bolster can be held up when 
the car is jacked up 
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The hooks are made from a piece of 34-in. by 2-in. 
wrought iron and for the ordinary 70-ton hopper car 
should be 25 in. long with a 3-in. bend at one end and a 
5-in. bend at the other. There must be a twist in the 
center of each hook to set the bends at proper angles to 
the body and truck bolsters. Only one hook is required. 
A second hook is illustrated to show the manner in 
which it is formed. 

If the hooks are made long enough to permit con- 
siderable separation between the body and truck bol- 
sters, the car men can apply lubricants to the cente 
plates during the same operation. 


Device Used in Applying 
Yokes to Couplers 


HE device shown in the illustration, if used when 

the coupler yokes are applied to the couplers, will 

eliminate, in many instances, the necessity of heating 
the yokes to make them conform to the coupler butt. 

A piece of wrought iron 1% in. thick, 14 in. wide and 

24 in. long with a 7-in. by 12-in. opening provided as 

shown will allow it to be driven from the back of the 


The clamps keep the jaws from spreading 


yoke toward the riveted end. This holds the yoke 
firmly against the coupler butt while the yoke rivets are 
being driven. It is sometimes necessary to draw the 
yoke together as much as two inches and when this is 
done considerable strain is placed on the jaws of the 
device. For this reason it should be made from wrought 
iron of sufficient thickness (1% in. to 2% in.) to pre- 
vent the jaws from spreading. Usually after the yoke 
rivets are driven into place the device will loosen up 
sufficiently to permit its removal without the aid of a 
maul. However, yokes which have been distorted are 
liable to cause a binding effect and make it necessary 
to drive the device to the extreme end of the yoke in 
order to remove it. 

The width of the jaws depends on the size of the 
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coupler butt. This makes it necessary to have three 
devices available, each conforming to the size of the 
coupler butt plus the thickness of the coupler yoke. 


Pneumatic Vise 
For Steam Hose 


HE pneumatic vise shown in the illustration is 
used for holding steam hose clamps either during 

their application or removal. This vise holds the steam 
hose in a rigid position while the nuts are either applied 
or removed from the clamp bolts with a power wrench. 
An 8-in. brake cylinder is mounted on a work-bench in 
the hose shop using a piece of 114-in. by 6-in. by 48-in. 


Steam-hose clamps are easily applied with this vise 


bar iron as a base. The outer end of the bar-iron base 
is bent upward to a height of 8 in. and on the 
inner side, toward the piston push rod a piece of 
wrought iron, formed to the contour of the hose clamp 
is either bolted or riveted. A piece of %4-in. by 3-in. 
strap iron is formed in the manner shown and attached 
to the bench in a suitable manner to support the opposite 
end of the steam hose. 

The length of the stroke of the piston push rod can 
be reduced to 5 in. by inserting a block in the back of 
the cylinder. This will also reduce the amount of air 
required to operate the vise. 


Radiator Protector 
For Shop Tractors 


| È ADDITION to the lift trucks which are pro- 
vided on practically every up-to-date rip track there 
is also a tractor provided for the delivery of such ma- 
terial as triple valves, rivets, draft gears and other car 
parts. Such materials when delivered to the immediate 
location of the workmen reduces handling costs and 
eliminates the necessity of the workmen leaving the car. 
Unless some provision is made to protect the radiator 
of the tractor serious damage is going to result due to 
coming in contact with various obstructions. 

The tractor shown in the illustration has been equipped 
with a piece of !1⁄-in. boiler plate through which 
has been drilled 35 11%-in. holes to afford the necessary 
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ventilation. Two 6-in channels are attached to the 
frame of the tractor and welded to the front protector 
plate. Two braces made from 3!4-in. angle iron are 


welded to the protector plate at the top and to the 


w 


The heavy plate grill on the front of this tractor protects 
the radiator from damage 


channel at the bottom, thereby making the protector 
plate sufficiently rigid to enable the tractor operator to 
use the tractor both for pulling and pushing cars or 
delivery trucks. 

In the center, at the top of the protector plate a 
marker bracket can be either bolted or welded to pro- 
vide for carrying the necessary light when the tractor 
is used at night. 


~ 


Atlantic & Great Northern “Telegraph” 4-4-0 type locomo- 
tive No. 84 built at Jersey City, N. J., in 1864 
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In the 


Back Shop and Enginehouse 


Air-Brake Repairs 
Centralized 


P RACTICALLY all the general overhauling of air- 
brake equipment parts on the Chicago, Burling- 
ton & Quincy, Lines East, is done at the central air- 
brake shop at Aurora, Ill. This air-brake shop, fully 
supplied with tools and equipment for the expeditious 
handling of the work, repairs and tests all types of 
air-brake equipment, including passenger and freight 
triples, UC-12 equipment, enginemen’s brake valves, 
pump governors, passenger rail-car brake equipment, 
air compressors, etc. In addition, miscellaneous parts 
used in the repair of this equipment are manufactured 
in quantities, as required. 

Work in the Aurora air-brake shop is stressed for 
thoroughness in overhauling valves and equipment and 
a high degree of accuracy is required in all details. 
Wear limits for vital air-brake parts must usually be 
measured in thousandths of an inch, and this high de- 
gree of accuracy is secured by the use of numerous 
“go” and “no-go” gages, micrometer indicating gages 
and micrometer calipers. Some indication of the ac- 
curacy insisted upon for all parts of the air-brake equip- 
ment is afforded by the fact that triple valves, for ex- 
ample, are rejected and returned to the repair line 
when the leakage test shows a leakage in excess of 3 1b. 
of air per min. 

While repair operations in the Aurora air-brake shop 
present few striking innovations in practice, the way in 
which the work is organized on an efficient production 
basis is shown by the thorough overhauling of from 88 
to 90 triple valves per eight-hour day, when the shop 
is working a full force, with a total of .11 men engaged 
on this work. These men include two strippers, one 
lapping-machine operator, one grinding-machine oper- 
ator, five assembly men and two testers. The time for 


completely overhauling a triple valve ready for the test 
rack averages 55 min. When repairs to the slide and 
graduating valves are not required, this time is reduced 
to 27 and 30 min. per valve. 

All parts of the air-brake equipment overhauled at 
Aurora shops are received and distributed through the 
supply department. New parts used in the repairs are 


ordered in quantities and carried in stores stock, being 


Triple valve bodies ready for grinding the valve bushings 
on the Heald No. 55 internal-grinding machine 


drawn as needed. Triple valves, loaded on trailers, are 
repaired on order from the stores department. These 
valves are repaired and tested in the air-brake shop 
in practically a straight-line movement without back 


Tractor and trailer with a load of triple valves just overhauled at the Aurora air-brake shop 
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travel. They are stripped and cleaned in about 11 min- 
utes per valve, a special volatile oil bath being used 
which cleans all parts thoroughly, but does not present 
a fire hazard, All parts are allowed to soak for a short 
time, then being blown out and thoroughly cleaned of 
dirt and scale. 

At this point in the operation, an inspection permits 
dividing the triple valves into two classes, namely, those 
which require complete disassembly and overhauling, 
and those triples in which the good condition of the 
slide and graduating valves and seats will evidently 
permit the valves to meet the test requirements without 
further work on these parts. In the latter case, slide 
and emergency valves are cleaned and lubricated with 
graphite, the only type of lubricant used in this work. 
Both cleaned and overhauled triple valves are required 
to pass the same rigid tests before being returned to 
the stores department for delivery to repair points. 

After cleaning, all triple-valve parts, in so far as 
possible, are reconditioned and brought back to stand- 
ard. Valves with piston bushings over .001 in. out of 
round, or tapered, are set aside and either rebushed or 
ground in lots of 50 to 100 on a Heald No. 55 internal 
grinder. The pistons are gaged for length and brought 
back to standard, the ring grooves being upset and new 
grooves of the proper dimensions cut. Piston rings are 
gaged for thickness and diameter and placed in a spe- 
cial holding drum, 30 at a time, clamped in an arbor, 
the drum removed and the rings ground to the next 


` 


m 


i 


Some of the many “go” and “no-go” wear limit gages— 
Reclaimed pistons and rings are stored ın small 
cardboard boxes for protection 


smaller of four-step size. This permits the re-use of 
piston rings fitted properly in the ring grooves and 
lapped to an accurate fit in the new or ground bushings. 

The Heald grinder, on which triple-valve bushings 
are ground in an average time of 7 to 8 min., floor 
to floor, is used extensively in air-brake repair work of 
all kinds. Reverse-valve bushings for air compressors 
and small bushings on feedwater pumps are ground on 
this machine, which has demonstrated its adaptability 
for rapid and accurate internal grinding of all kinds 
within the range of the machine. 

After cleaning and inspecting, the triple-valve bush- 
ings pass to a Foster 15-spindle lapping machine, in which 
the slide valves, previously trued on a Foster semi- 
automatic valve-finishing machine, are lapped to an ac- 


curate fit on the slide-valve seat. The valves then pass 
to the assembly bench where 4 to 6 men are worked, as 
needed, depending upon the requirements. At this 
position, the final fitting of piston rings and hand lap- 
ping of slide and graduating valves is done. Emergency 
valve seats, machined in quantities, are trued with a 
special tool made for the purpose. The valve stems are 
straightened and rubber seats renewed. Check-valve 
case seats and valves are machined and milled in quan- 
tities, a light finish grinding operation being given by 
hand. Composition gaskets are reclaimed by boiling in 
a lye vat to clean and slightly soften the packing. If not 
defective in other ways, these gaskets are then refaced 


Two shop-made, air-driven brake-valve lapping machines— 
Speed and eccentric motion control handles shown 


at the sealing joint by the light application of a revolv- 
ing sand paper disc in conjunction with an air blast to 
keep the disc clear of all dust and packing particles. 
All triple valves are tested by two test-rack operators 
on standard 3-T test racks. The test requirements are 
3 Ib. or less ring leakage per minute for both cleaned 
and thoroughly-overhauled valves, All valves, in pass- 
ing the tests, are turned back with a notation as to the 
cause of failure. Valves marked O. K. move forward 
to the delivery bench where a helper applies small pipe 
caps and larger sheet-metal caps for protection in han- 


View of one of the work benches—Ingenious portable stands 
for emergency valves and seats shown 
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dling. All valves are stencilled with the Aurora shop 
mark. 

Similar methods are used in making repairs to all 
other air-brake parts and valves, including brake valves, 
pump governors, etc. Air-pump governors, for ex- 
ample, are repaired more accurately than is usually the 
practice. The main-piston bushings are bored in steps 
of .004 in. instead of 1/32 in., only the standard size 
pistons being used. The use of step-cut rings assures a 
very close fit, which must stand a leakage test not to 
exceed 5 Ib. per min. The Aurora air-brake shop is 
fully equipped with racks for testing these governors, 
distributing valves, UC-12 valves, brake valves, feed 
valves, etc. Similar test racks and a fully-equipped air- 
brake shop are provided at Havelock, Neb., for the re- 
pair of all air-brake parts and equipment on the Bur- 
lington, Lines West. 


Portable Cleaning Vats 
For the Air-Brake Shop 


HEREVER gasoline is used in the shop a fire 
hazard is created regardless of whether it is 
handled in approved containers, open receptacles or in 
ordinary make-shift containers. 
The portable cleaning vat shown in the illustration is 
being used with considerable success in the air-brake 
shop of an eastern railroad. The tray is kept one- 


third full of clean gasoline or other standard cleaning 
fluid and is less liable to splash out while being used 
than if a greater quantity were used. The stand is made 
from three-inch galvanized pipe and is mounted on an 
The base is made from 1%-in. 


18-in. diameter base. 


Gasoline or cleaning fluid is isolated by the use of 
these receptacles 
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steel and is of sufficient weight to prevent tilting. The 
top of the stand is made from a piece of %-inch boiler 
plate which is welded to the pipe sleeve. The total height 
of the stand is 30 in. A tray made of galvanized iron, 
24 in. in diameter and five inches deep, is kept on the 
stand at all times and any material which the workman 
desires to clean must be brought to the cleaning vat—the 
vat being in a convenient location where it is accessible 
to the majority of the men. 

It is the responsibility of the foreman in charge of 
the shop to see that workmen are not careless with the 
cleaning fluid and permit it to splash over the floor. Any 
workman found violating these instructions is subject 
to discipline. 


Hand-Operated 
Air Compressor 


HE Westinghouse Air Brake Company, Wilmer- 
ding, Pa., has developed a hand-operated air com- 
pressor which provides a quick source of air pres- 
sure for testing, inflation and other pneumatic opera- 
tions remote from the usual sources of air supply. (One 
railroad uses it to raise the pantograph into contact with 
the overhead wire when removing electric locomotives 
from storage.) 
A variable piston stroke and handle leverage make 
the pump easy acting. At the start of the stroke, 


A hand-operated air pump designed for use where air 
pressure is not available 


when the pump pressure is low, the piston movement 
is large in relation to handle movement. At the end of 
the stroke, when the pump pressure is high, the piston 
movement is short while handle travel is relatively 
greater. Moreover, handle leverage increases with the 
stroke. As a result a maximum effort of only 37 1b. 
is required on the handle in pumping against 80 Ib. 
pressure. 

The cylinder is seamless brass tubing which screws 
into a cast-iron base. A ball inlet valve and Wabco- 
seated discharge valve are compactly arranged in the 
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base at the end of the cylinder, reducing clearance vol- 
ume to a minimum and providing maximum air delivery 
from a total displacement of 2614 cu. in. per stroke. 

Two adjusting nuts act as a piston stop to limit the 
stroke, transmitting all shocks to the frame. This pro- 
tects the piston and packing cup, maintaining straight 
travel of the cup in the cylinder and thereby minimiz- 
ing packing cup wear. The cup.is of Wabco material. 
The complete weight of the pump is 16 lb. and its 
height 13 in. 
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Curing Your 
Cylinder-Packing Illis 


By G. Dempster* 


EARS ago when locomotives were smaller and the 
working steam pressures were lower than at pres- 
ent, and a much softer grade of gray-iron casting was 
used for making cylinder-packing rings, it was the prac- 
tice of the repair man to pein cylinder-packing rings on 
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Portable power unit 


Motor Truck for 
Cylinder Boring Machine 


HOWN in the drawing is a four-wheel truck on 

which is mounted a Westinghouse No. 20, type 
SK, 3-hp., 230-volt, 12.1-amp. variable-speed motor. 
This portable electric power unit is designed for use in 
conjunction with an H. B. Underwood cylinder boring 
bar, arranged for belt drive. 

The cylinder boring bar is mounted on the locomotive 
and necessary adjustments made. The electric power 
unit is then placed in position beside the cylinder to be 
bored and a belt is placed over the operating pulley of 
the boring bar and the motor pulley. The pulley on the 
motor shaft is 2% in. in diameter and is used with 
boring bars having operating pulleys 14 in. in diameter. 
A 4¥%-in. idler pulley is provided to keep the belt taut. 

The switch panel is mounted directly above the motor. 
Two Square D switches are provided—a single-throw 
fused-bottom switch and a double-throw switch. The 
control equipment and motor are mounted on a four- 
wheel truck having a platform body, 17 in. by 25 in. 
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for an Underwood 
cylinder boring bar 


the inside to expand them when they had become loose 
in the cylinder and were allowing steam to blow past the 
rings causing what is known as cylinder-packing blow. 
The peined ring in most cases was superior to the new 
ring as it had more life and spring to it. 

The writer had occasion a number of years ago to 
call this idea into play, but in reverse form, when the 
rings of a large Corliss stationary engine became worn 
and broken. There were no rings on hand for this en- 
gine and no casting was available from which to make 
new rings. Had there been a casting, there was no 
power available to drive the lathe to turn the packing, 
except to pull the belt by hand. As this engine fur- 
nished the power for the shop machinery and a number 
of men on duty it was necessary to act and to act 
quickly. 

Two locomotive packing rings were found in stock, 
fortunately of the proper thickness and width, but 2 
in. too large in diameter. What was to be done? It 
the rings could be peined on the inside and made larger, 
why not pein them on the outside and make them 
smaller? The rings were peined in to the proper size 


*Mr. Dempster is master mechanie of the Alabama, Tennessee & 
Northern, York, Ala. 
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AGATHON NICKEL IRON.. combines the 
qualities that are needed for pins and bushings 


Pins, bushings and similar wearing parts need a hard case to withstand wear and reduce 
repair work. « Then a second element—shock resistance must also be included. « Agathon 
Nickel Iron has the unique property of taking a fine case and then backs up this case with 
a tough core to take the shocks that would shatter the usual materials. « How well Agathon 
Nickel Iron backs up a hard case with a tough core is shown by the above charts. « The Humphrey 
Machine which produced these charts, bends the full section to the breaking point of the case and 
then on to final rupture. The first break in the line indicates the point at which the case was 
first cracked; the rest of the curve shows the resistance of the core to rupture. « The core of 
the wrought iron shows rapidly diminishing resistance as the angle of bending increases. 
« Agathon Nickel Iron, on the other hand, shows stubborn resist- 
ance even after the case is broken. The core is tougher and uniform 


in composition. « Use Agathon Nickel Iron for all case-hardened parts. 
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and in a short time the engine was at work and every- 
body busy. Years later, when this engine was over- 
hauled, the rings, although worn very thin, were still 
hugging the cylinder walls and were tight in the 
cylinder. This was the birth of an idea that worked out 
good on a number of occasions. i 


Peining Rings to the Shape of Worn Cylinders 


During the war when it was very necessary to keep 
the power in service and trains moving, some locomo- 
tives with badly worn cylinders were reported by the 
enginemen trip after trip as blowing badly. This not 
only caused a great waste of fuel, but caused a reduc- 
tion of tonnage handled by these locomotives. This 
defect was remedied by peining rings to the shape of the 
cylinders and there were no more reports of these 
locomotives blowing. This occurred on a short-line rail- 
road in the south. 

On several later occasions, the writer, as night fore- 
man at an outlying point, on a large western railroad, 
without suitable rings in stock, kept some heavy 
passenger locomotives moving and some highly adver- 
tised passenger trains on time by peining 28-in. rings 
that were made for the heavy freight locomotives down 
to fit the 26-in. cylinders of the passenger locomotives. 


After some experimenting and study the writer 


adopted this as the standard method of preparation and 
application of packing rings on a short-line railroad and 
for the past nine years no other method has been in use. 
This has resulted in a saving of thousands of dollars in 
fuel, as the rings are tight from the start instead of as 
with the old method where the rings bear at three points 
and stand away from the walls of the cylinders at two 
points. The old method leaves large openings through 
which the steam blows badly until after a long time when 
the rings finally wear down to a bearing. This method 
of application also saves many renewals of rings, thus 
effecting another saving in labor and material. 


Peining Rings to Fit Has Saved Money 


All rings are stenciled with the date of application to 
keep a check on the performance of the rings. Follow- 
ing is the record of one locomotive: Six years actual 
service, more than 135,000 miles, 237 ,600,000-ft. piston 
travel on a 20-in. by 24-in. saturated-steam locomotive 
carrying 200-Ib. steam pressure. About four-fifths of 
this mileage was made on local freight with a great deal 
of switching and the balance on a 147-mile through 
freight division. These rings were applied November 
29, 1923; removed from the left cylinder on account of 
applying a new crosshead on March 6, 1930; one ring 
was found broken, a piece 8 in. long being broken 
off the end. A new ring was applied in place of the 
broken one. The rings were removed from the right 
cylinder May 1, 1930, when the locomotive was shopped 
for heavy repairs. The two rings from the right cylin- 
der were then applied to another locomotive of the same 
class and used for some time until lost track of. The 
rings when removed from the first locomotive were 
worn from the original thickness of 11/16 in. down to 
17/32 in. at the thinnest point. The cylinders were 
worn less than 1/16 in., in fact, not enough to require 
reboring; neither cylinders nor rings were cut or scored 
in any way whatever. 

On locomotives ranging from those in light passenger 
service to the heavy type equipped with superheaters, 
24-in. by 28-in. cylinders, carrying 200-Ib. steam pres- 
sure and making over 50,000 miles per year (a total of 
16 locomotives) the rings are in service and going good 
414 and five years on the lighter power and run 214 and 
three years on the heavier power. In most cases the 
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rings are still good after the heads are worn badly 
enough to require renewals. The renewal of packing 
rings seldom occurs except when a locomotive is in the 
shop for heavy repairs and new heads are applied or 
built up for re-turning and then because it is not con- 
sidered good practice to use old rings on new heads. 


Good Grade of Material Is Used for Packing Rings 


Contributing to the long life of the rings are several 
factors: Sufficient lubrication, good water conditions, 
washing boilers at regular intervals in order to keep 
down foaming and the consequent washing off of the 
lubricant. Let it be emphasized, a good grade of 
material is used from which to make the rings. There 
are, no doubt, other materials that would give equally 
as good service, but the material used is what is known 
as semi-steel. This, so the manufacturer claims, is a 
perfect fusion of steel and gray iron, fifty-fifty, and 
obtaining a uniform casting. This material machines 
like and has the appearance of a fine grade of gray iron 
and has a close fine grain. The writer feels that the 
method of preparation is in a large measure responsible 
for the long life and service of the rings. However, the 
combination of factors, as already mentioned, makes 
for good performance and to break the combination in 
any a would, to some extent, detract from this good 
record. 


How the Piston Rings Are Made 


The method of preparation is as follows. For a 20-in. 
cylinder the ring is turned to 20%-in. in diameter, 
11/16-in. thick and l-in. wide. Two straight-cut rings 
are used to a piston, with a dowel l-in. long which is 
made from the piece of the ring that was cut out. The 
ring is peined on the outside face at regular distances 
apart, usually about 2 in. to 3 in., depending on the size 
and thickness of the ring, until it is 5/16 in. larger than 
the cylinder. It should be peined more to bring it to the 
proper fit and bearing at points where it does not touch 
the cylinder when forced in. A little practice soon 
shows the mechanic just how and where to pein. 

The peining is done by placing the ring over the horn 
of an anvil or similar device and holding the pein of 
an ordinary hand hammer on the ring and striking it 
with a heavier hammer. When the ring is properly fit- 
ted and placed on the piston, the piston placed in the 
cylinder, the valves are moved to cover the ports and the 
cylinder head is placed on the cylinder. With the 
cylinder head in place and the cylinder cocks closed, if 
the piston is moved in the cylinder by placing a bar 
against the crosshead, the vacuum created will pull the 
piston almost back to the point from which it was 
moved. 

The average mechanic will doubt this and say, Oh 
yeah? And it does appear to be putting it pretty strong. 
But it is nevertheless a fact and all that is necessary to 
convince is a trial. 

The long life and wear of the ring is due to the fact 
that at every point where the ring is peined, a small 
amount of the metal is made denser or compressed, at 
the same time stretching the metal on that side causing 
it to bend away from the spot peined. As more spots 
are compressed the more it bends away from that side 
and the smaller in diameter the ring becomes. As the 
ring wears in service, the compressed points are grad- 
ually worn away. The bending pressure is thus re- 
lieved and the ring gradually expands toward its orig- 
inal diameter. If of a good grade of material. it will 
continue to expand, not quite to its original diameter, 
but until it wears to at least one-half the original 

(Continued on next left-hand page) 
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thickness of the ring. It will always be tight in the cyl- 
inder, and a ring that is prepared as described will 
stand without breaking much more spreading -in ap- 
plying to the piston than the ring not peined. 

Rings prepared by proper peining and of good 
material increase the wear and life of the ring as much 
as 300 per cent and should, under favorable service con- 
ditions, run from heavy to heavy repairs of the locomo- 
tive. The saving in fuel begins with the first time the 
locomotive is fired up and used. As fuel is one of the 
largest single items of expense on a railroad, only a 
small saving per mile means. a vast sum of money in a 
year’s time. 


Truck for Handling 
Pedestal Binders 


HOWN in the drawing is a truck which is used 
in the shops of a western road for handling pedes- 
tal binders. It is made from a warehouse or station 
truck. A 5-in. through bolt is inserted through the 


Station baggage truck converted tn a truck for handling 
pedestal binders 


frame of the truck and both ends are riveted over. To 
this bolt are pivoted two l-in. by 4-in. bars which are 
forged in the blacksmith shop to the shape shown. 


- Milwaukee Apprentices 
Doing Machine Work 


NDER normal conditions, apprentices are given 
a widely diversified course of training, both in the 
schoolroom and in various shop departments of the 
Chicago, Milwaukee, St. Paul & Pacific. Three ma- 


chine operations being carried on by apprentices at the 
Milwaukee shops of this road are shown in the illustra- 
tions. That at the left illustrates the cutting of teeth 
on three reverse-lever quadrants at one setting on a 
plain knee-type miller, using a special jig with adjust- 
able radius. The operation of checking the center dis- 
tance with a tram is illustrated. The quadrants are 
forged to the proper cross section, rolled to the desired 
radius, ground on the side and the teeth quickly and 
accurately cut in the milling machine, as illustrated. 

The familiar operation shown in the center illustra- 
tion consists of turning driving-wheel tires in a modern, 
heavy-duty wheel lathe. The average time, taking 
wheels as they come, large and small, with some tires 
having hard spots which are difficult to machine, is one 
hour per pair of wheels, floor to floor. Only advanced 
apprentices, usually in their fourth year, are given work 
on the wheel lathe, under the close supervision of the 
apprentice supervisor and the shop foreman. 

The illustration at the right shows an apprentice 
sharpening a Rapid flue cutter by milling new teeth in 
the circumference. This flue cutter is in effect a high- 
speed friction saw for cutting off tube and flue ends 
preparatory to safe-ending. The teeth eventually be- 
come worn to a point which greatly reduces the efficien- 
cy of the cutting operation. The saw is then taken to 
the toolroom and new full-size teeth formed, using a 
hobb-type cutter in the universal knee-type milling 
machine, illustrated. 


Haven For Eccs—The railways of this country are not the 
only ones which know how to treat an egg right. The Great 
Western Railway in England transported 1,000,000 eggs by 
express freight train between Truro and Paddington during 
a 12-month period. Of this number, less than 120 were broken 
or cracked in transit. 


D. & H. Parapes Monet Locomotive—As a part of the cele- 
bration of the dedication of the Port of Albany, N. Y., the 
Delaware & Hudson provided a float, exhibiting a model of 
its locomotive No. 653 complete with tender. The model was 
fabricated and assembled in the car department, and was ex- 
actly one-third the size of the original. The boiler jacket. 
dome, cylinder casing and reservoir shield were of sheet 
metal construction, while the other parts were largely of wood. 
The job of building the model called for skilled workmanship, 
since the machinery available was not suitable for turning out 
the small parts necessary. Consequently, such details as the 
motion work, dome springs, wheels, etc., required shaping 
by hand. As is the case with this stream-line design of loco- 
motive, the whistle and bell were concealed. However, the 
distinctive sound of the steam chime whistle on the original 
No. 653 was cleverly reproduced by an air-operated whistle. 
This feature, together with the ringing of a concealed bell, 
received more than passing attention. 

(Turn to next lefi-hand page) 


Three machine operations carried on by apprentices at the Milwaukee shops of the C. M. St. P. & P. 


340 


August, 1932 


| 


Aucust, 1932 RAILWAY MECHANICAL ENGINEER 15 


ee 


DIRECT OPERATING / leat 
EXPENSE eo by proper 


locomotive assignment | a 


“Sage 


Yo Zs rll equipped Mika- 


~ dos cost less to operate than the plain 2-10-2. 
Two competing roads learned this in a series 
of competitive test runs between the two 
classes of locomotives. 


Both roads were forced to the speed and 
improved service modern business now ex- 
pects. The Booster-equipped Mikado demon- 
strated its ability to save 13.6% more in direct 
operating expense than the new, plain 2-10-2 
type locomotive. This comparison shows clear- 
ly the economic advantage of The Locomotive 
Booster. 


Not only does The Booster provide added 
power for getting up to road speed in half the 
time and for hauling heavy freights over ruling 
grades, but it also makes possible the assign- 
ment of locomotives so that normally they 
work at highest efficiency. 


For road, hump and switching service, The 
Booster provides added power at low cost to 
meet all emergency demands. Are you taking 
full advantage of the economy it assures on 
both existing and new locomotives ? 


THE LOCOMOTIVE BOOSTER 


FRANKLIN RAILWAY SUPPLY CO., INc. 


NEW YORK CHICAGO MONTREAL 


NEWS 


N. Y., O. & W. Shops Damaged 
By Fire 


On Jury 25, for the second time in 
seven months, car shops of the New York, 
Ontario & Western at Middletown, N. Y., 
were the scene of a fire which destroyed 
a car house with a loss of $60,000. For 
a time the shop offices were in danger, but 
firemen confined the blaze to the building 
in which it started. 


Shopmen Return to Work 


' THE Necessity for getting cars and 
other equipment into shape for moving 
the grain and other crops that are now 
being harvested in the Middle West has 
led a number of roads to enlarge their 
shop forces. On July 6, the Missouri Pa- 
cific reopened its locomotive and 
freight car shops at Sedalia, Mo., giving 
employment to about 600 men. This shop 
will operate five days a week. The Min- 
neapolis & St. Louis, on July 11, resumed 
work at its shops with 300 men after two 
weeks of inactivity, while the Minneapolis, 
St. Paul & Sault Ste. Marie reemployed 
186 shopmen on July 5. The Havelock, 
Neb., shops of the Chicago, Burlington & 
Quincy resumed operation on July 11 after 
about a week of idleness, with 400 em- 
ployees, while on July 5, 300 other shop- 
men were returned to work. The ma- 
chine shops of the Chesapeake & Ohio at 
Peru, Ind., have been reopened after hav- 
ing been closed since March 15. The 
Chicago & North Western on July 1, re- 
employed about 200 men in its car shops 
at various points on the system. 


Plug and Ring Gage Blanks 


AN AMERICAN STANDARD for plain and 
thread plug and ring gage blanks has been 
approved by the American Standards As- 
sociation. This standard, developed by 
the American Gage Design Committee, 
includes terminology and details of con- 
struction for plain cylindrical plug gage 
blanks and handles; thread plug gage 
blanks and handles; plain ring gage 
blanks, and thread ring gage blanks, also 
taper plug and ring gages for checking 
taper lock handles and gaging members. 

The American Gage Design Committee 
consists of a representative group of man- 
ufacturers and users of gages. The work 
done by this committee is complementary 
to that in course of development in the 
Sectional Committee on Allowances and 
Tolerances for Cylindrical Parts and 
Limit Gages (B4) which has been or- 
ganized under A.S.A. procedure to stand- 
ardize tolerances and allowances for fits 
between cylindrical parts, and the classi- 
fication and establishment of tolerances 
for plain limit gages. The report of the 
American Gage Design Committee deals 
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with details of the design of different 
kinds of gages, such as the nominal 
dimensions of the gaging plugs and the 
handles into which they are inserted, 
while the problem of Committee B4 will 
be „to establish manufacturing limits and 
permissible wear for the gaging plugs in 
question. 


British Trains Accelerated 


WITH THE RECENT introduction of 
greatly accelerated train schedules on 
many important routes, railways of Great 
Britain have completed a clean sweep of 
all speed records of importance, says a 
recent issue of “Railway Newsletter,” offi- 
cial publicity organ of the British roads. 

The accelerations effected in all parts 
of the country, which are to be greatly 
extended with the introduction of the 
summer services in mid-July, have given 
an enormous impetus to public interest in 
railway speeds, it continues. More pow- 
erful locomotives, increased track capacity 
and resignaling, have made it possible for 
train schedules to be tightened up almost 
everywhere. 

Not only does Great Britain hold the 
record for the fastest “start-to-stop” jour- 
ney on any railway in the world, but she 
now claims the record for the fastest 
non-stop run of over 100 miles in Europe. 

The world’s record is held by the fa- 
mous “Cheltenham Flyer” of the Great 
Western, scheduled to cover the 7714 
miles from Swindon to Paddington in 67 
min., at an average speed of 69.2 m.p.h. 

The record for the fastest non-stop run 
m Europe of over 100 miles is now 
claimed by the London & North Eastern’s 
7:50 a. m. express from Leeds to King’s 
Cross, which covers the last lap of 10514 
miles, Grantham to King’s Cross, in 100 
min, at an average speed of 63.3 m.p.h. 
The same company has four regular daily 
trains making start-to-stop journeys at 
over 60 m.p.h. 

Another notable example of speeding- 
up train services is provided by the 4:50 
p.m. two-hour express of the London, 
Midland & Scottish from Birmingham to 
Euston. With the introduction of an 
extra stop at Coventry this train has been 
speeded-up to cover the 8834 miles from 
Coventry to Willesden in 87 min., at an 
average speed of 61.2 m.p.h., no increase 
being made in the overall journey time 


between Birmingham and Euston, despite 
the introduction of the extra stop. 
Some very fasi trains are now running 
between London and south coast resorts, 
notwithstanding the fact there are heavy 
grades on all the Southern’s lines to the 
coast. The “Southern Belle” and other 
London-Brighton expresses perform the 
journey of 51 miles in the even hour, 
while the “Bournemouth Limited” be- 
tween Waterloo and Bournemouth and 
vice versa takes only two hours for the 
108 miles—an average speed of 54 mph. 
From Waterloo to Salisbury the “At- 
lantic Coast Express” takes 90 minutes 
for 84 miles, much of it hard going from 


. the locomotive point of view, while on 


the Eastern section trains between Char- 
ing Cross and Folkestone, and vice versa, 
cover the 70 miles in 80 min. 

“In view of the constant efforts which 
are being made to speed up not only ex- 
presses but also local trains in all parts 
of the country,” the Newsletter concludes, 
“no charge can be laid against British 
railways that they do not make use of the 
opportunities for fast running provided 
by powerful locomotives, perfectly-laid 
tracks, smooth-running rolling-stock and 
the finest system of safety signaling in 
the world.” 


“Inside Control” of Car Heaters 


HEATING PERISHABLE fruits and vege- 
tables in refrigerator cars according to 
the temperatures within the cars, instead 
of following the common practice of heat- 
ing them according to the outside tem- 
peratures, may result in substantial sav- 
ings to shippers and in better maintenance 
of the keeping qualities of the fruit, ac- 
cording to an announcement made by the 
U. S. Department of Agriculture. 

The Bureau of Plant Industry tested 
fruit shipped from Wenatchee. Wash., to 
New York in winter and found that 
when operating the heaters under the sys- 
tem known as inside control, the burners 
were lighted 30 to 40 per cent less than 
under the ordinary methods, No fruit 
was injured by freezing. 

With inside control, the temperature of 
the air inside the car is the basis for light- 
ing the heaters. The problem with inside 
control has been to get instruments that 
tell the temperature inside, but which can 
be read outside the car. In these experi- 
ments electrical resistance thermometers 
and bi-metallic thermostats gave satis- 
factory results. However, it is believed 
that manufacturers of thermometers and 
temperature-indicating equipment un- 
doubtedly will be able to develop other 
instruments especially adapted for this 
purpose. 

(Turn to next left-hand page) 


Domestic Orders Reported During June and July, 1932 
Freight Cars 


Name of Company 


Wheeling & Lake Erie...................0.. 


Kansas City Southern 


June 


No. Type Builder 


Ordered 


50 Gondola 
July 
25 Gondola 


Canton Car Co. 


Co. shops 


Locomotives 


Midland Continental..................--0005. 


Railway Mechanical Engineer 


June 


1 Gas-elec. Whitcomb Lece. Co. 
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What 


About Locomotive 


Operating Expense? 


From 1926 to 1929 inclusive, approximately 30 per cent of the 
total operating expense of Class | railroads was charged to the 
operation and maintenance of locomotives. This constituted the 
largest single item in the cost of producing transportation. 
It also offers the greatest opportunity for effecting substantial 
savings. 


This can be accomplished by replacing obsolete or inefficient 
power with modern locomotives which operate at a greatly re- 
duced cost per ton-mile. Reduced maintenance alone, as compared 
with locomotives only a few years old, will often pay for the new 
power within a comparatively short space of time. 


Higher average speeds, greater tonnage hauling capacity, long 
locomotive runs and maximum dependability—these are the re- 
quirements of present-day traffic. They can be met only by high- 
wheeled, big-boilered locomotives of modern design, and of 
maximum sustained horsepower capacity. 


As business increases, the savings effected by the immediate 
installation of modern power will be multiplied, insuring maximum 
net operating income for the future. 


How about it? 


It takes Modern Locomotives to make money these days! 


THE BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA 


Supply Trade Notes 


Tue Roya Raitway Suppty Com- 
PANY has moved its office from 250 Park 
avenue to 135 East Forty-second street, 
New York. 


THE AMERICAN SHIM STEEL COMPANY, 
1304 Fifth avenue, New Kensington, Pa., 
has been organized with C. Thomas Best 
as president, for the purpose of manu- 
facturing and distributing shim steel to 
railroads, machinery builders, etc. 


Norman W. Foy, assistant western 
manager of sales of the Republic Steel 
Corporation, with headquarters at Chi- 
cago, has been promoted to Chicago dis- 
trict sales manager, to succeed H. S. 
Schroeder, resigned. 


J. E. BUCKINGHAM, western manager of 
the railroad division of the Worthington 
Pump & Machinery Corporation, has re- 
turned after a two months’ leave of ab- 
sence. Mr. Buckingham’s headquarters 
are at the Chicago office of that corpora- 
tion. 


Witittam E. MILLHousE, general man- 
ager of the Burden Iron Company, Troy, 
N. Y., has been elected executive vice- 
president. The office of president, made 
vacant by the recent death of James A. 
Burden, will not be filled for at least a 
year, 


W. E. Ruipenovur, first vice-president 
and chief chemist of the Bird-Archer 
Company, with headquarters at Philadel- 
phia, Pa., has been elected president to 
succeed P. B. Bird, who will remain as 
chairman of the board, at New York, 
and C. A. Bird, is now first vice-presi- 
dent and secretary, with headquarters 
at New York. 


THE FRANKLIN RAILWAY O1L Corro- 
RATION, with main office and works at 
Franklin, Pa., and division offices at New 
York, Kansas City, Dallas and Los An- 
geles, will handle sales, as the railroad 
department, specializing only in railroad 
lubricants, for oil companies operating 
throughout the United States as follows: 
Standard Oil Company of New York, 
New York; White Eagle Oil Corporation, 
Kansas City, Mo.; Magnolia Petroleum 
Company, Dallas, Tex.; General Petro- 
leum Corporation, Los Angeles, Cal.; 
Vacuum Oil Company, Inc., New York; 
White Star Refining Company, Detroit, 
Mich.; Wadhams Oil Company, Milwau- 
kee, Wis., and Lubrite Refining Ccmpany, 
St. Louis, Mo. 


THE WortTHINGTON Pump & Macuin- 
ERY CORPORATION, New York, will trans- 
fer and consolidate its designing, engineer- 
ing and manufacturing activities formerly 
carried on at its Ciacinnati, Ohio, works, 
with those of its Buffalo, N. Y., manu- 
facturing plant, and the necessary mem- 
bers of the Cincinnati works organization 
are being transferred to Buffalo. For 
the present, the Cincinnati plant equipment 
will remain intact. This action in no way 
affects Worthington’s Cincinnati district 
sales office, which is under the manage- 
ment of Earl Vinnedge. 
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RoBert GREGG, president of the At- 
lantic Steel Company, Atlanta, Ga., has 
resigned from that company and will be- 
come vice-president of the Tennessee 
Coal, Iron & Railroad Company, a sub- 
sidiary of United States Steel Corpora- 
tion, at Birmingham, Ala., succeeding 
Willard Wilson, for many years vice- 
president in charge of sales of the Ten- 
nessee Coal, Iron & Railroad Company, 
who will retire. 


Irvinc H. Jones, formerly western 
sales manager of the Molybdenum Cor- 
poration of America, has been appointed 
manager of railroad sales of the Timken 
Steel & Tube Company, Canton, Ohio. Mr. 


Irving H. Jones 


Jones held the position of western sales 
manager of the Molybdenum Corporation 
for several years, previous to which time 
he was for ten years manager of railroad 
sales of the Central Alloy Steel Corpora- 
tion. He has been connected with the 
railway supply industry and active in as- 
sociation work for over twenty years, 
playing an important part in the creation 
of the Allied Railway Supply Associa- 
tion, of which he is now president. 


THE PEERLESS EQUIPMENT COMPANY 
has recently been organized for the pur- 
pose of engaging in the general railway 
supply business. Floyd K. Mays has been 
elected president and A. A. Helwig, vice- 
president, with offices at 230 Park avenue, 
New York, and 310 S. Michigan boule- 
vard, Chicago. Among other specialties 
and devices to be handled, the new com- 
pany will market the various types of 
Peerless draft gears heretofore owned by 
the American Steel foundries. 


Ross F. Hayes, 50 Church street, New 
York, for many years with the Curtain 
Supply Company and later with the 
Adams & Westlake Company after the 
merger of those companies, is now han- 
dling the sale of supplies for steam and 
electric railways and bus companies. Mr. 
Hayes continues as eastern sales agent for 
the Henry Giessel Company, Chicago, 


water coolers, and the Hastings Signal & 
Equipment Company, Boston, Mass., 
bridge warnings, and is prepared to handle 
the products of additional railway supply 
manufacturers who may desire New 
York City and eastern territory sales 
representation. 


CuHartes C. Ciurr, manager of sales 
of the New York district of the Carnegie 
Steel Company, with headquarters at 
New York, retired on July 1 after more 
than half a century in the steel business. 
James R. Mills, manager of sales at 
Cleveland, Ohio, succeeds Mr. Cluff and 
Francis C. Hardie, assistant manager of 
sales of the Illinois Steel Company at 
Chicago, succeeds Mr. Mills at Cleve- 
land. Mr. Cluff entered the steel busi- 
ness in 1881 with the Iowa Barb Wire 
Company (now the Allentown plant of 
the American Steel & Wire Company), 
where he remained until he went into 
business for himself in 1890. In 1895 
he became general eastern agent of the 
Illinois Steel Company and, with the 
organization of the United States Steel 
Corporation in 1901, he was appointed 
assistant manager of sales of both the 
Illinois Steel and the Carnegie Steel 
Companies. In 1910 Mr. Cluff became 
also manager of sales of the Tennessee 
Coal & Iron Company in the New York 
district. 

James R. Mills, who succeeds Mr. 
Cluff as manager of sales in the New 
York district, has been manager of sales 
in the Cleveland district for the Carnegie 
Steel Company, the Illinois Steel Com- 
pany and the Tennessee Coal & Iron 
Company for many years. Mr. Mills was 
born at Sewickley, Pa., and attended 
Allegheny College and Ohio State Uni- 
versity, receiving his B.A. degree from 
the former institution. He has been with 
the Carnegie Steel Company since July 
1, 1898, when he joined the staff of the 
Cleveland office as salesman. He later 
was manager of sales in that city and on 
March 1, 1905, he became assistant man- 
ager of sales of the St. Louis, Mo., dis- 
trict. In January, 1907, Mr. Mills was 
transferred to the New Orleans office 
as manager of sales and remained there 
until June, 1914, when he returned to the 
Cleveland office, also as manager of sales. 

Francis C. Hardie, who succeeds Mr. 
Mills at Cleveland, has been assistant 
manager of sales of the Illinois Steel 
Company at Chicago. He was born at 
Evanston, Ill, and, after first attending 
the University of Illinois, received his 
B.A. degree at Dartmouth College in 
1918. He entered the service of the Car- 
negie Steel Company in 1924 at the Du- 
quesne, Pa., works. In June, 1925, he 
was transferred to the Cincinnati office 
as a salesman and in March, 1926, he was 
assigned to Indianapolis as resident sales- 
man, where he remained until he was 
transferred to the Illinois Steel Company 
at Chicago, in April, 1929. He was ap- 
pointed assistant manager of sales at 
Chicago on January 1, 1931. 


Grorce G. THorp, vice-president of the 
Illinois Steel Company, has been elected 
president, to succeed Eugene J. Buffington 
who retired on July 1 under the United 
States Steel Corporation’s pension sys- 
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tem. Mr. Thorp was born at Pittsburgh, 
Pa., on June 29, 1868, and was graduated 
from the University of Wisconsin in 1891. 
He began his career as engineer of tests 
of the Illinois Steel Company at Chicago 
in 1892 and was appointed general super- 
intendent of the Joliet Illinois Works in 
1898. From 1901 until 1905 he construct- 
ed and operated the steel mills at Clair- 
ton, Pa., and in the latter year was elected 
vice-president of the Illinois Steel Com- 
pany in charge of design, construction 
and operation of the Gary Steel Mills, 
Gary, Ind. 

Eugene J. Buffington was born at Guy- 
andotte, W. Va., on March 14, 1863, and 
graduated from Vanderbilt university in 
1883. In 1884 he entered business as a 
manufacturer of wire nails, organizing 
the American Wire Nail Company, Cov- 
ington, Ky., and occupying the position of 
treasurer. In 1889 the company was 
moved to Anderson, Ind., where he re- 
mained until 1898, when he became sec- 
retary and treasurer of the American 
Steel & Wire Co., Chicago. On January 
1, 1899, he became president of the Illi- * 
nois Steel Company, which position he 
has held until his retirement. 

George Cook Kimball, who has been 
elected vice-president of the Illinois Steel 
Company, with headquarters at Chicago, 
to succeed Mr. Thorp was graduated 
from Harvard University in 1900. The 
following year he entered the steel indus- 
try in the engineering department of the 
American Tin Plate Company at Pitts- 
burgh, Pa. In 1905 he was appointed 
chief engineer of the American Sheet & 
Tin Plate Company, and held that posi- 

tion until 1931 when he was elected a 
vice-president of that company. 


Lester T. BurweELt, until recently vice- 
president of the Q & C Company, New 
York, is now president of the Rails Com- 
pany, Chrysler building, New York, a 


Lester T. Burwell 


newly-formed organization which is pro- 
moting the development and use of Air- 
trol air-conditioning and pre-cooling sys- 
tems and other railroad equipment. Mr. 
Burwell first entered railroad service in 
1910 with the M. W. Supply Company, 
Philadelphia, Pa., and was employed with 
that company for four years. Since 1914 
he has served continuously in various ca- 
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pacities with the Q & C Company except 
for two years when he served with the 
United States Army. He was appointed 
vice-president of the Q & C Company in 
1924 and held that position until July 
1, 1932. 


A. M. Castle & Co., Chicago, has been 
appointed the distributor of the Babcock 
& Wilcox Tube Company's products in 
the Chicago and Pacific Coast territories. 


Obituary 


C. C. Hopart, president of the Hobart 
Brothers Co., Troy, Ohio, manufacturers 
of railway welding equipment, died at his 
home in Troy, on June 3. 


James BARRETT, a member of the sales 
staff of the Worthington Pump & Ma- 
chinery Corporation, New York, died on 
June 22 at the Columbia Presbyterian 
Medical Center, New York, after a short 
illness. Mr. Barrett was born in Canada 
on October 14, 1866, and had been in the 
service of the Worthington Corporation 
for the past 40 years. 


T. L. MILLER, vice-president of the Tu- 
co Products Corporation, New York, with 
headquarters at Chicago, died on July 6 
at the St. Francis hospital at Evanston, 
Ill., following an operation. Mr. Miller, 
who was 46 years of age, was born at 
Atlantic, Iowa, and after graduating from 
the Chicago high schools in 1903, he en- 
tered the employ of lumber and logging 
industries in eastern Texas. Returning 


T. L. Miller 


to Chicago, he entered the service of the 
General Railway Supply Company at that 
point four years later and until 1914 he 
was advanced successively through the po- 
sitions of office assistant, chief clerk and 
assistant to the vice-president. On April 
15 of that year, when the Tuco Products 
Corporation took over the General Rail- 
way Supply Company, Mr. Miller was as- 
signed to special duties at New York, be- 
ing transferred to Chicago a year later. 
During the World War he, was in charge 


- of the manufacturing department of the 


Tuco Products Corporation, after which 
he was placed in charge of the western 
office at Chicago, which position he was 
holding at the time of his election as vice- 
president in 1927, 


Railway Mechanical Engineer 


Personal Mention 


General 


P. J. CoLLIGAN, superintendent of shops 
of the Chicago, Rock Island & Pacific, 
at Silvis, Ill, has been appointed to the 
newly-created position of superintendent 
of motive power of the system, with 
headquarters at Kansas City, Mo., fol- 
lowing the recent consolidation of the 
First and Second districts of the Rock 
Island. 


GEorGE E. SMART, chief of car equip- 
ment of the Canadian National, is re- 
tiring because of ill-health, and the title 
of C. E. Brooks, chief of motive power, 
to chief of motive 
Mr. 


has been changed 


power and car equipment. Brooks 


George E. Smart 


will have charge of car equipment. Mr. 
Smart was born in Edinburgh, Scotland, 
on December 23, 1873. He began railroad 
service in 1892, in the car department of 
the Grand Trunk. He was connected with 
the Canadian Pacific from 1904 to 1913, 
holding successively the positions of gen- 
eral inspector, heating and lighting; gen- 
eral car inspector, and divisional car fore- 
man, Eastern lines. In 1913, he became 
master car builder of the Canadian Gov- 
ernment Railways (now C.N.R.), at 
Moncton, N. B., and in 1918, was removed 
to Toronto, Ont., as general master car 
builder of the Canadian National. In 
1920, Mr. Smart’s jurisdiction was extend- 
el to include the Grand Trunk Pacific 
lines and later in the same year he became 
mechanical assistant to the operating vice- 
president. In 1923, he was appointed chief 
of car equipment, with headquarters at 
Montreal. Mr. Smart served as vice-chair- 
man of the Mechanical Division, American 
Railway Association, from 1926 to 1927, 
and as chairman from 1928 to 1930. 


Master Mechanics and 
Road Foremen 


T. F. Gorman, shop superintendent of 
the Erie at Meadville, Pa,, has been ap- 
pointed master mechanic at Meadville, 
and the position of shop superintendent 
has been abolished. 

(Turn to second left-hand page) 
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because 


It’s much cheaper for a 
railroad tobuy Alco Forg- 
ings than to equip, main- 
tain and operate shops to 
manufacture them. 
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Quality Materials, Ultra Modern Equipment, 
Precision Workmanship, Plus a Keen Sense of 
Responsibility Has Accomplished The Fulfill- 
ment of This Pledge .............. 


QUALITY ALL WAYS—QUALITY ALWAYS is more than just a slogan—it is an 
Alco principle consistently adhered to, and an established practice for many years. 
The avowed purpose behind Alco Forgings is to make them, beyond question, the 
best that can be manufactured. 


As locomotive builders, Alco is deeply concerned with keeping forging quality on 
the highest plane so that the locomotives will render a superior service for the 
fewest maintenance dollars. 


Then too, as locomotive builders, Alco is qualified by long experience to interpret 
and execute specifications accurately and with maximum assurance that the forg- 
ings will meet your needs exactly. 


And getting right down to dollars and cents, Alco quality results in operating and 
maintenance economies. Alco forgings, like Alco locomotives, point the sure road 
to profits. 


American Locomotive Company— 
30 Church Street New York N.Y. 
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W. E. Harmison, assistant master me- 
chanic of the Eastern district of the Erie 
at Jersey City, N. J., has been appointed 
master mechanic at Secaucus, N. J. 


Car Department 


J. S. East, car inspector on the Poca- 
hontas division of the Norfolk & Western, 
has been appointed car foreman, with 
headquarters at Lynchburg, Va. 


D. E. ArMstronc has been appointed 
general car foreman of the Gulf, Colora- 
do and Santa Fe, with headquarters at 
Cleburne, Tex., succeeding G. E. Weiler, 
retired. 


Shop and Enginehouse 


S. E. MUELLER, assistant superintendent 
of shops of the Chicago, Rock Island & 
Pacific at Silvis, Ill., has been promoted 
to the position of superintendent of shops 
at that point, to succeed P. J. Colligan, 
and the position of assistant superinten- 
dent of shops has been abolished. 


Obituary 


Grorce A. MILLER, retired superinten- 
dent of motive power and machinery of 
the Florida East Coast, died on July 12. 
Mr. Miller was born on January 29, 1856, 
at Danvers, Mass., and entered railway 
service in 1878, as machinist apprentice 
with the Boston & Providence (now part 
of the New York, New Haven & Hart- 
ford). Later he served with the New 
York & New England (now also part of 
the N. Y., N. H. & H.). In 1892, he be- 
came connected with the Jacksonville, St. 
Augustine & Indian River (now the Flori- 
da East Coast), as general foreman of 
shops. In February, 1895, he was appoint- 
ed acting master mechanic, and in No- 
vember of that year he became master 
mechanic, which position he held until 
October 8, 1902, when he was appointed 
superintendent motive power and machin- 
ery. Mr. Miller retired on May 15, 1926. 


Louis A. RICHARDSON, general superin- 
tendent of motive power of the Chicago, 
Rock Island & Pacific, with headquarters 
at Chicago, died on July 26 at his home 
in that city. Mr. Richardson was born 
on December 14, 1869, at Bucklin, Mo., 
and entered railway service in 1883, as 
a mechanical apprentice on the Kansas 
City, St. Joseph & Council Bluffs (now 
a part of the Chicago,- Burlington & 
Quincy). Later he served in various ca- 
pacities with the Union Pacific, the South- 
ern Pacific, the Oregon Short Line, the 
Denver & Rio Grande, the New York 
Central and other lines, and in 1906 
he entered the service of the Rock Island 
as a master mechanic at Trenton, Mo. 
In 1913, Mr. Richardson was promoted 
to mechanical superintendent of the sec- 
ond district with headquarters at El Reno, 
Okla., subsequently being transferred to 
the first district, with headquarters at 
Des Moines, Iowa. In 1926, he was pro- 
moted to general superintendent of mo- 
tive power of the system, with headquar- 
ters at Chicago. 
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Trade Publications 


Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioning it in the description. 


LoapMASTER.—Bulletin L-4 issued by 
the Bucyrus-Erie Company, South Mil- 
waukee, Wis., gives specifications for, and 
illustrates many of the operations for 
which the Loadmaster is adapted. 


VANADIUM ALLOY STEEL CASTINGS.— 
“Excellent Properties Developed by Va- 
nadium Alloy Steel Castings” is the title 
of an eight-page bulletin issued by the 
Vanadium Corporation of America, 120 
Broadway, New York. The material in 
this bulletin was prepared by engineers of 
the Vanadium Corporation for the Steel 
Founders’ Society of America. 


Execrric FurNnaces.—A wide variety 
of the applications of G-E direct-heat, 
metallic-resistor electric furnaces are il- 
lustrated and described in the 24-page 
Electric Furnaces catalog issued by the 
General Electric Company, Schenectady, 
N. Y. The furnaces are of the box, car, 
elevator, conveyor, pit, rotary-hearth and 
bell types. 


Among the 
Clubs and Associations 


Fire Protection AsSociaATION.—The 
annual meeting of the Railway Fire Pro- 
tection Association, to be held at Cleve- 
land, Ohio, will be confined to two days, 
October 18 and 19, to conserve time and 
expense. The first day of the meeting 
will be devoted to a discussion of imme- 
diate problems and solutions, while the 
second day will be taken up with reports 
from the standing committees. The Hand 
Book committee will make a report and 
will probably request decision as to wheth- 
er to reprint, at this time, the revised 
hand book. 


New York Ratrroap Crvn—The an- 
nual outing of the New York Railroad 
Club was held on June 29 at the 
Westchester Country Club, Rye, N. Y., 
with 430 members and their guests in 
attendance. f In the annuai golf tour- 
nament, open to members and guests, the 
third annual open team championship for 
railroad and railroad supply companies 
was won by the Johns-Manville Corpora- 
tion. The other golfing events included 
driving and putting contests for those who 
played in the golf tournament; also, sim- 
ilar contests for non-golfers. The inter- 
est this year was also very pronounced in 
the field games. In the evening dinner 
was served at the Westchester Country 
Club, during which time, following the 
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address of George LeBoutillier, president 
of the New York Railroad Club, prizes 
were awarded to the successful contest- 
ants in the golf and other events. The 
committees were in charge of J. S. Doyle, 
general chairman, R. P. Townsend, assist- 
ant general chairman and R. F. O'Leary, 
field chairman. 


Directory 


The following list gives names of secretaries, 
dutes of next or regular mectings and places of 
niccting of mechanical associations and railroad 
clubs: 

AIR-BRAKE AssocIaTIoN.—T. L. Burton, Room 
3605. Grand Central Terminal building, New 

OFK. 

ALLIED RarLway SurrLY Assocration.—F, W. 
Venton, Crane Company, Chicago. 

American RAILWAY Association.—Divistox V. 
z MecHaxsicaL.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EguipMent Patntine SEC- 
TION.—V. R. Hawthorne, Chicago. 

Diviston VI.—PurcHases AND Stores.— 
W. J. Farrell, 30 Vesey street, New York. 

Division I, — Sarety Section. — J. C. 
Caviston, 30 Vesey street, New York. 

Division VII1.—Car Service Divistox.— 

. Buch, Seventeenth and H. streets, 
Washington, D. C. 

American RarLway TooL Foremen’s Associ- 
Tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY oF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rattzoap Diviston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church street. 

Macuine_ SHor Practice Division. — 
Carlos de Zafra, care of A. S. M. E., 29 
West Thirty-ninth street, New York. 

Materiats Hanptinc Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way. New York. 

IL anD Gas Power Driviston.—L. H. 
Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 

Fuers Drvision.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 

American SOCIETY ror Steer TReatinc.—W. 
H Eiseman, 7016 Euclid avenue, Cleveland. 

io. 

AMERICAN Society ror Testing MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. 

AmeRicAN WELpING Socizty.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 

or 


ASSOCIATION or RatLway ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, IN. 

Car DEPARTMENT OFFICERS Assoctation.—a. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

INTERNATIONAL RarLroap Master BLACKSMITH’S 
Associatiox.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL Rattway FueL ASssoctaTion.— 
C. T. Winkless, Room 707, LaSalle Street 
Station, Chicago. 

INTERNATIONAL RAILWAY- GENERAL ForeMen’s 
AssociaTion.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 

Master BOILERMAKERS’ ASSOCIATION. — A. F. 
Stiglmeier, secretary, 29 Parkwood street. 
Albany, N. Y. 

Master Car BUILDERS’ AND Supervisors’ As% 
CIATION.—See Car Department Officers Asso- 
cation. 

NATIONAL SAFET 
SEcTIon.—W. 
Montreal, Que. 

Paciric Raitway Crus —W. S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
mectings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 


Councip—Steam Ratiroap 
A. Booth, Canadian Naticnal, 


Rattway Business Association. — Frank W 
Noxon, wet Woodward building, Wasbing- 
ton, i 


Raitway Fire PROTECTION Assocration.—R. R. 
Hackett. Baltimore & Ohio, Baltimore, Md. 

Rattway Supply MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burg, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

Suprty Mey’s Associtation.—E. H. Hancock, 


treasurer, Louisville Varnish Company, 
Louisville, Ky. Meets with Equipment 
Painting Section, Mechanical Division Amer- 
ican Railway Association, 

TRAVELING ENGINEER'S Association. — W. O 
Thompson, 1177 East Ninety-eighth street. 
Cleveland, Obio. 

Western Ratcway Crus.—J. H. Nash. 343 
South Dearhorr, Street, Chicago. Regula: 


meetings, third, Monday in each month. 
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1 Gas - Electric 
Rail Motor Cars 


release 25 steam locomotives 


ORE than two years ago, the Minneapolis & St. Louis Railroad 

Company decided to substitute gas-electric for steam power in order 

to reduce the cost of operation. To-day, this road operates 20 of its 22 

passenger schedules with 11 gas-electric rail motor cars—25 steam locomo- 

tives have been replaced—and the company is saving at a rate of more than 

$300,000 a year. Each rail car averages 118,000 miles per year, and the 
total annual mileage for the 11 cars is more than 1,300,000. 


The Minneapolis & St. Louis is one of 41 American railroads using G-E 
equipped gas-electric rail motor cars. During the last two years, thirteen of 
these roads have purchased a total of 52 G-E equipped cars—because substan- 
tial savings could be made quickly and surely. For further information, 
address the G-E office nearest you or General Electric Company, Sche- 
nectady, New York. 
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How Age Affects Locomotive 
Maintenance Costs * 


RER costs vary with use, size and type of the 
locomotives, and customary units of “Cost per 
locomotive year” or “Cost per locomotive-mile” do not 
permit of a proper comparison as between different 
railroads or over a period of years for the same line. 
The first ignores the effect of use, while the second gives 
no consideration to the size and character of the engine. 
It has therefore been found necessary to establish a unit 
which gives due weight to the ability of the modern 
locomotive to produce high drawbar pull at speed. Ex- 
tended studies have pointed to the unit of “horsepower 
miles” as the proper divisor to use in calculating costs 
of locomotive repairs. Consideration has been given to 
the use of “tractive force miles” for this purpose, but 
there are many locomotives with practically identical 
tractive force that vary greatly in power at certain speeds 
and necessarily differ in cost of repairs for equal use. 
The use of horsepower miles has been tested on a large 
number of locomotives and the results found to be uni- 
formly consistent. 

Horsepower, as used for this purpose, must take into 


Table I—Factors of Evaporation for Tubes of Varying 
Lengths 


Tube length, Evaporation, Tube length, Evaporation, 
ft. Ib. per hr. ft. lb. per hr. 
10.0) oerte Friese teictiee 13.00 TES- byas PER AGATE wees 10.00 
IUS ae nt nichole el Ath 12.75 18.0 9.85 
ro E: Rees E 12.55 18.5 9.70 
AVS A obtener ee 12.30 19.0 9.50 
i FA NE eng ee a Sees 12.10 VOLS: cate old a he Bhd 9.35 
eA EEE PEETA 11.80 LOO PEO 9.20 
VSO E APEE OEDS 11.65 QOESS ET E EEE E 9.05 
VSS oriri taele k raS 11.45 BBE earra hein ad 8.95 
T9208 E dane tle bestwtanit dea, 11.25 QT Sr less ek Baad EO alee 8.80 
14S hs ESTA Siva y Bee eae 11.10 AR wrists estes a, ating, tales 8.05 
a E S s sestrctale tates Sateen ete 10.90 DE k sired AAAA 8.55 
EEA E ose 10.70 A A EEAS OA 8.40 
16:0. EE 10.50 23.5, EEN AEE dies TERI 8.30 
16.5 ENE TO 10.35 BAO E EE ET E 8.20 


account the ability of the plant to make steam and the 
efficiency of transforming the potential energy in the 
steam into useful work; further, the calculations should 
be easily and readily made. 


* Abstract of an article which appeared in Baldwin Locomotives for 
April, 1932, 


By Thomas R. Cook 


A study of several thousand 
locomotives made for Baldwin 
Locomotive Works shows that 
repair expenditures per unit of 
potential transportation capacity 
double in 21 years 


The ability of the plant to make steam (that is, to 
evaporate water from the temperature of the feed- 
water into steam at the working pressure of the loco- 
motive) is dependent in general on four factors: 

(a) The amount of direct heating surface contained in the 
firebox, arch tubes, Thermic syphons and combustion chambers. 

(b) The amount of indirect heating surface contained in the 
flues or tubes. 

(c) The length of flues or tubes. 

(d) Whether or not the plant is equipped with a feedwater 
heater, exhaust-steam injector or other means of using avail- 
able heat in increasing the feedwater temperature. 

The efficiency of the transformation of the potential 
energy of the steam into useful work (tractive force 
at the rim of the drivers at various speeds), is dependent 
in the main on two factors: (a) working pressure; (b) 
degree of superheat. 


Horsepower Based on Boiler Capacity 


Using only the principal factors involved in the prob- 
lem as outlined above, we have developed a formula 
for the determination of horsepower as designated in 
the unit for measuring repair costs. As the formula 
does not take distance into consideration, the result of 
its application is not horsepower in the ordinary ac- 
ceptance of the word and we have, therefore, referred 
to it as boiler or potential horsepower. 

In application, the boiler or potential horsepower of 
the locomotive is determined by dividing the total or ad- 
justed pounds of water evaporated per hour by a factor 
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which represents the normal weight of steam required 
per indicated horsepower-hour. 

In determining the evaporation of water per hour, the 
following factors are used for direct and indirect heat- 
ing surface. 

1—Fifty-five pounds per square foot is the basis for the direct 
heating surface, consisting of firebox, combustion chamber, 
thermic syphons and arch tubes. 

2—The evaporation per square foot of indirect heating sur- 
face varies with the length of tube, as shown in Table I. 

3—The total evaporation of the boiler is the aggregate of 
that of the direct and indirect heating surfaces. When a feed- 
water heater is used, this sum is adjusted by an increase of 
cight per cent. 

The factors used as divisors in figuring boiler horse- 
power vary with the steam pressure, with saturated and 
superheated steam, and with the degree of temperature 
of the latter as shown in Table II, or in graphic form 
in Fig. 1. The factors for superheated steam loco- 
motives are shown for three degrees of superheat, to be 
used for locomotives equipped as follows: 


Type-A, original: (amala aa em s helalaccrgcafaraalans Wa 150 deg 
TIOE AS improved: (large): areara has bv cy UEN R SA 200 deg. 
Pipe E unia EE Mas CEEOL TRS I RaT ADAS ERE 250 deg 


The empirical values used in the preparation of the 
formula reflect the actual facts. The factors for evap- 
oration are standard, while those covering the use of 
steam (transformation of energy) are based on various 
test data and start with the well known figure of 21 Ib. 
of steam per i. hp. hr. for a superheater locomotive at 
200 lb. pressure and 150 deg. of superheat (Type A 
superheater), and with 28-lb. of steam per i.hp. hr. 
for a saturated locomotive at 200-lb. pressure. 


Cost of Repairs Per Horsepower Unit 


The determination of potential horsepower for the 
various classes of locomotives on any given railroad is 
comparatively simple. In addition to the constants 
given in the formula, all the information necessary can 
be found in the locomotive registers of the railroad com- 
panies. The actual computations for the determination 
of the horsepower of 12 locomotives of varying capac- 
ities are illustrated in Table III. 

The average cost of repairs per horsepower-mile is 
approximately one-tenth mill. In order to have a re- 
pair cost unit that can be easily used and compared, we 
have adopted 10,000 horsepower-miles, called the “horse- 


power unit.” The average cost of repairs per horse- 
power unit is, therefore, approximately $1.00. 

If a locomotive of 3,000 hp. makes 30,000 miles per 
year, its performance is as follows: 


3,000 X 30,000 
————— = 9,000 horsepower units 
10,000 


If the total cost of repairs of the above locomotive is 
$10,000, the unit cost will be $10,000 divided by 9,000, 
or $1.11. The cost per locomotive mile can be derived 
from the above figures as follows: 

$1.11 X 3,000 


10,000 
An analysis of the cost of locomotive repairs on a 
number of roads has been made, using the longest period 


= 33 1/3 cents 


Table II—Factors for Determining Normal Horse-Power 


Steam Lb. Steam per normal hp.-hr.,with superheat of 
pressure, saturated 

Ib. steam 150 deg. 200 deg. 250 deg. 
170 29.00 21.75 20.60 19.50 
175 28.75 21.65 20.40 19.30 
180 28.60 21.45 20.25 19.20 
185 28.40 21.30 20.10 19.05 
190 28.30 21.25 19.90 18.90 
195 28.10 21.10 19.80 18.80 
200 28.00 21.00 19.70 18.70 
205 27.80 20.90 19.60 18.60 
210 27.75 20.80 19.50 18.50 
215 27.60 20.70 19.40 18.40 
220 27.50 20.65 19.30 18.30 
225 27.40 20.55 19.25 18.25 
230 27.30 20.50 19.10 18.20 
235 27.20 20.45 19.05 18.15 
240 27.10 20,35 19.00 18.10 
245 27.00 20.25 18.90 18.00 
250 26.90 20.20 18.85 17.95 
255 26.85 20.15 18.80 17.90 
260 26.80 20.10 18.75 17.85 
265 26.75 20.05 18.75 17.80 
270 26.65 20.00 18.75 17.80 
275 26.60 20.00 18.75 17.75 
280 26.55 19.95 18.70 17.75 
285 26.50 19.90 18.70 17.75 


wherein such costs represent present day practice and 
a fairly constant value. In general, it is found that the 
railroads have made substantial reductions in equipment 
maintenance since 1920, reaching an approximately even 
trend in 1927. 

The analyses, as a rule, have covered the years 1927, 
1928 and 1929, In making this study the repair cost of 
each class of power for each year of age was determined. 
For instance, a group of locomotives purchased in 1917 
was ten years old in 1927, eleven years old in 1928 and 
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Fig. 1—Factors for determining normal horsepower l 
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twelve years old in 1929. On another group of the 
same class, purchased in 1920, we would have repair 
costs for seven, eight and nine years of age. Thus we 
would obtain costs of maintenance per horsepower unit 
on this particular class from the ages of seven to twelve 
years. In this study this range in age varied generally 


The various classes of locomotives on any one road 
have shown a uniform repair cost per horsepower unit 
at the same year of age regardless of the size of the 
machine, varying from articulated locomotives of 140,- 
000 Ib. tractive force to the 2-6-0 type of less than 30,000 
Ib. tractive force. The trend of these costs varies for 


Table I1I—Potential Horsepower Calculations 


A B* C D* E* Ft G 
Evap., Evap., 
direct indirect 

Direct heating Indirect heating 
heating surface, heating Length of surface, 
Engine surface, Ib. surface, tubes Tube Ib. 
No. sq. ft. (B x 55) sq. ft. ft. in. factor (D x F) 
1 199.7 10,984 2,086.8 14-2 11.25 23,477 

2 175.7 9,664 1,769.8 16-0 10.50 18,583 

3 232.4 12,782 3,446.0 21-0 8.95 30,842 

4 259.6 14,278 3,894.3 21-0 8.95 34,854 

5 325.0 17,875 3,084.0 18-6 9.70 29,915 

6 288.0 15,840 14,369.0 20-0 9.20 40,195 

ra 313.0 17,215 3,978.0 19.0 9.50 37,791 

8 433.0 23,815 4,878.0 21-0 9.95 43,658 

9 558.0 30,690 4,656.0 21-0 8.95 41,671 

10 598.0 32,890 5,516.0 21-0 8.95 49,368 

11 680.0 37,400 6,420.0 24-0 8.20 52,644 

12 866.0 47,630 6,800.0 22-0 8.65 58,820 


* From the locomotive specifications. 

t See Table I. 

ł See Table II.. i 

§ Applied only when feedwater heater is used. 


from three to sixteen years. 

These compilations indicate a decided upward trend 
in the cost of repairs with increasing age. This rise 
is abrupt during the early years with constant but less 
rapid increase thereafter. 


H J* K” Lt M N* oO 
Hp. 
Total evap. corrected 
per hour Degrees Steam Feed for F.W.H. 
lb. super- pressure, Steam Hp. water (M xX 
(C + G) eat Ib. factor (H +L) heater 1.08)§$ 
34,461 190 28.30 1,218 No 1,218 
28,247 150 200 21.00 1,345 No 1,345 
43,624 150 200 21.00 2,077 No 2,077 
49,132 200 185 20.10 2,444 No 2,444 
47,790 200 200 19.70 2,426 Yes 2,620 
56,035 150 200 21.00 2,668 No 2,668 
55,006 200 200 19.70 2,792 Yes 3,015 
67,473 250 250 17.95 3,759 Yes 4,060 
72,361 250 275 17.75 4,077 Yes 4,403 
82,258 250 300 17.55 4,687 Yes 5,062 
90,044 250 250 17.95 5,016 Yes 5,425 
106,450 250 250 17.95 5,930 Yes 6,404 


individual roads, due to some extent to special operating 
conditions, but largely to differences in maintenance 
policy. 

The large graph shows the total cost per horsepower 
unit of 3,370 locomotives covered in this study, com- 
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Fig. 2—Composite trends of cost of repairs and locomotive miles with increasing age for 3,370 locomotives representing 
8,317 repair years 
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prising 8,317 locomotive repair years. Curve A is the 
cost per horsepower unit of all locomotives at the vari- 
ous indicated ages. Curve B is a five-year moving aver- 
age of the points shown on line A. Curve C is the least 
square graduation from the fourth to the twenty-eighth 
year. A smooth curve was extended from the first year, 
meeting the straight line trend beginning at the fourth 
year, and the straight line trend was extended beyond 
the twenty-eighth year. 

Curve C reflects the normal cost of maintenance of 
the locomotives included in our study. It will be noted 
that the actual costs of repairs to engines over 25 years 
of age are, with few exceptions, above the trend line C. 
As a rule, these older locomotives are assigned to branch 
and ‘minor runs where it is impossible to make large 
mileage, which fact contributes to a great extent to the 
erratic costs. It is believed that the trend line C in- 
dicates the cost of repairs that would have obtained if 
the locomotives in question had been kept in regular 
service. 


Use Decreases As Locomotive Repair Costs 
Increase 


The trend line C rises rapidly from the first to the 
third year. The straight line trend from the third year 
on indicates an increase in cost per horsepower unit of 
$.036 per year. On the basis of an average annual cost 
of $1.07 for the first twenty years of life, this amounts 
to an increase of 3.4 per cent. Assuming an annual cost 
of locomotive repairs at $10,000,000 this yearly incre- 
ment amounts to $340,000. 

With the method used in making up the cost curves 
it follows that the costs of repairs for, say, the twentieth 
year are based upon locomotives purchased twenty 
years ago. It is not probable that the maintenance of 
the modern locomotives will reach as high a cost as those 
of older design, and, therefore, any savings in repairs 
based on this trend will be understated as the savings 
indicated would be increased to the extent that the cost 
of repairs of the locomotives built today would fall be- 
low the trend on present equipment. 

Curve D on this same sheet is the record of the rail- 
road having the lowest repair costs of all the roads 
studied. This curve was used in calculations of savings 
on specific engine runs on the road in question. On 
this particular railroad, locomotives are retired after 
about the twenty-sixth year which results in a down- 
ward trend during this period, due to utilizing the full 
mileage possible before retirement. To compensate for 
this and indicate the lowest cost, curve D has been re- 
vised by taking a trend determined by the method of 
least squares from the eighth to the twenty-second year. 
The resulting trend line is shown by curve E. Curve 
C then represents the average of the roads studied and 
curve E the least costs indicated. 

At the bottom of the graph curve F indicates the num- 
ber of locomotives making the average cost at the year 
indicated, and it will be seen that for all but the first 
three years approximately 292 locomotives were in- 
volved up to the twenty-ninth year. 

At the top of the graph are curves showing the mile- 
age made by engines at various ages. Curve G shows 
the actual average mileage of the locomotives shown in 
curves F and C. Curve H is the trend of this line 
made by the method of least squares. It is of interest 
to know that the yearly mileage of the road with the 
low cost represented by cost curve D so closely co- 
incides with curve H, that the slight difference made 
it impracticable to show this by a separate line. 

The decrease in annual mileage with increasing age 
is due to a large extent to the transfer of power to less 
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and less important runs. With the modern locomotive, 
and especially the large power now being purchased for 
the more important runs with heavy traffic, a reduction 
in mileage as great as that shown in trend H is not an- 
ticipated, as heavy modern power will not be used on 
branch line service even when old. Exactly what the 
trend of the new power will be is purely conjectural. 
For the basis of our calculations we have assumed curve 
J showing a decrease from 39,000 miles per year in the 
first year to 30,000 in the twentieth year. 


New Locomotives Amortized by Maintenance 
Savings Alone 


With an assumed annual mileage and knowing the cost 
of repairs at various years of age, the savings to be 
obtained from repairs alone and the results of applica- 
tion of these savings to the amortization of the invest- 
ment can be determined on the assumption that a known 
amount of freight can be handled over a division or 
engine run at a given speed with the same expenditure 
of horsepower units whether or not the size or character 
of the power is changed. This assumption is prac- 
tically correct; traffic conditions and comparative suit- 
ability of the power will cause slight variations in de- 
tail application. On the above basis and using the cost 
per horsepower of $27, we have made a number of de- 
terminations which are summarized as follows: 

On the basis of mileage curve H and cost curve C, 
representing the average of all roads studied, we find 
that with the savings due to repairs only, new locomo- 
tives can replace those twenty years old and amortize 
the investment with a five per cent interest charge in 
seventeen years. With mileage curve J, but using curve 
E (the lowest to be anticipated from these studies), new 
locomotives can replace those twenty-two years of age, 
amortizing the investment in twenty-one years and can 
replace the locomotives twenty years of age, amortizing 
the investment in twenty-four years. 

This study indicates that with the relatively low cost 
of repairs shown in Curve E, modern locomotives can 
replace present power of twenty-one years of age and 
amortize the investment with five per cent interest in 
the same length of time. 


View in the erecting bay of the Point St. Charles Shops 
of the Canadian National 
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P. F. E. Builds Seventy-Ton 
Refrigerator Cars 


Steel superstructure framing, a 
solid steel roof, steel ends, a 
removable superstructure and 
waterproof floors are the fea- 
tures of the design built by the 
Pacific Fruit Express in its own 
shops 


T Pacific Fruit Express Company is building in 
its shops at Los Angeles, California, 100 new re- 
frigerator cars of 70-ton capacity. These cars are the 
first of this size and capacity to be built by this com- 
pany and are designed especially for the transportation 
of frozen berries from the west to the eastern markets. 
Several innovations in refrigerator car construction are 
embodied in this design, among which are a light steel 
superstructure frame, all-steel roof, steel ends and a re- 
movable superstructure. The general dimensions and 
capacities are shown in the table. 

The floor racks are of the usual design. However, 
due to the length of the car, the rack on each side is 
made in four sections. The width of slats has been 
reduced to 2 in. in order to give a greater percentage 
of area for air circulation. 


Superstructure 


The superstructure frame is of the Pratt truss type. 
Each truss consists of two frames of five panels each 
and is constructed of light rolled steel sections. The top 
and bottom chords are 3-in. by 2-in. by yg-in. angles. 
The two sections of each truss are tied together over 
the door opening by angles of the same size as the 


General Dimensions of New P. F. E. 70-Ton Refrigerator 


Cars 
Length- inside secs ee hac ose a e aa ROSS eee PO 50 ft. 5 in 
Length between ice tanks.............-.. 00000: ... 42 ft. 6 in 
Width, inside. arser eee eee cee a een yma babs aie 8 ft. 10 in. 
Height, top of floor covering to ceiling..........-- ped 7 ft. 6 in. 
Height, top of floor rack to ceiling...........200. ve. 6 ft, 11% in 
Length, inside to inside of end sills............ 000 eee 51 ft. 6% in. 
Width over side sills... ..... cece eee eee 9 ft. 9% in 
Length, inside to inside of coupler knuckles...... 55 ft. 0% in 


Width at eave 10 ft. 3 in 

Height, top of rail to platform cave 13 ft. 1% in 
Height, top of rail to top of running board - 13 ft. 7th in 
Width, side door opening. ..... 0... e cece cee eee ene 4 ft. 0 in. 
Height, side door opening.......... 6.00 ce cece eee ee 6 ft. 2% in 
Cubic capacity between ice tanks above floor racks...... 2,612 cu. ft 
Capacity of ice tanks... 0.0... ccc cece ere etre eee naee 13,200 Ibs. 


chords and at the bottom by a 3'4-in. by ye-in. strap, 
set into the side sub-sill beneath the threshold plate. 
The posts are 3-in. by 2-in. by #s-in. angles and the 
diagonals are 31%4-in. by #s-in. and 4-in. by 7y-in. straps. 
- The posts and diagonals are connected to the top and 
bottom chords by 4%,-in. gusset plates. 

The steel superstructure frame is secured to the side 
sill by means of shoulder bolts of special design which 
pass through the side sub-sill and side sill. The entire 
body of the car can be removed from the underframe 
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By H. E. Tracy 


without disturbing the floor insulation, thus greatly 
facilitating underframe repairs and reducing mainte- 
nance expense. 

Two belt rails are used and these are in sections cut 
between the steel frame posts and secured thereto by 
clips and bolts. The belt rails are gained out for the 
diagonals. Wood fillers for nailing the insulation are 
bolted to each side post. Douglas fir side plates rest 
on top of the steel frame and are secured at the ends, 
by corner bands, to wood end plates bolted to the 
steel ends. 


Roof Construction 


The roof is of the solid steel type with outside 
pressed carlines and metal running board brackets and 
is furnished by the Standard Railway Equipment Com- 
pany. The ceiling and roof insulation are supported 
by fourteen fir ceiling supports, the ends of which are 
tenoned into the side plates. A 34-in. dia. tie rod is 
placed at every other support. The ceiling supports 
are 3 in. by 4 in. at the center, but the top is sloped 
toward the side plate in order to avoid compressing 
the insulation except at the side plates. 

The ceiling insulation consists of two courses of 1-in. 
Hairinsul insulation laid on top of the 25/32-in. ceil- 
ing and fitted in between the ceiling supports ; one course 
of %-in. board-form insulation laid on top of the ceil- 
ing supports and four courses of l-in. and one course 
of %-in. Hairinsul on top of the insulation board. The 
Hairinsul is secured by nailers at the side plates and 
hatch-way carlines only. An inverted T-shaped section 
made of l-in. fir, which is placed on top of the insula- 
tion under the ridge of the steel roof, is continuous be- 
tween hatch-way carlines and is secured thereto by 
bolts and clips. This reduces the tendency of the in- 
sulation to bunch up at the center of the car with the 
Cons uent tearing away of the blankets at the side 
plates. 


Steel Ends 


The cars are equipped with Dreadnaught steel ends 
which are provided with hand-brake brackets so de- 
signed that any one of several types of power hand 
brake can be applied without changing the brackets. 
Fir fillers for nailing the insulation and lining are se- 
cured in the corrugations of the steel end by stud rivets. 
The bottom of the steel end is flanged outwardly and 
is riveted to the top leg of the channel end sill. These 
rivets are easily accessible when it is necessary to re- 
move the body from the underframe. A pressed-steel 
brake step is used. 

The corner of the car opposite the ladder is pro- 
vided with two side hand-holds in accordance with the 
latest recommended practice of the American Railway 
Association. The ladders are supported on brackets 
and can be readily removed for repairs without dis- 
turbing the insulation. 

The fir door posts and header are securely bolted to 
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Cross section showing details of the insulation 


the steel frame. The doors are of standard P. F. E. 
construction and are equipped with Miner locking de- 
vices and La Flare door insulation. The door opening 
is provided with a 14-in. metal threshold plate which 
is bent down on the outside of the. side sub-sill and 
secured by screws on the top and bolts through the 
sub-sill below the blind flooring. The threshold plate 
can be readily removed without disturbing the floor in- 
sulation should it be necessary to renew the lower door 
lock keeper which is riveted to the plate. This design 
of threshold plate also serves as a protection against 
damage due to trucks backing into the side of the re- 
frigerator car. 

A beveled piece, the top of which is 1% in. above 
the floor, is set into the floor at the door opening and 
extends a short distance past the door posts. ‘This 
prevents the water which accumulates on the floor due 
to body icing, from running out the doorway. A seal- 
ing strip made of a doubled strip of canvas wrapped 
around a 4-in. hemp rope is secured to the front of 
this beveled piece and bears against the inside face of 
the door when closed making an effective seal. 


Underframe 


The underframe is of all steel construction and the 
center sill is of the fish-belly type 2 ft. 6 in. deep at the 
center. The 34-in. web plates are continuous between 
striking castings and are reinforced, at the ends, by 
¥g-in. plates extending from the first needle-beam to 
the striking casting. Two 3%-in. by 20-in. top cover 
plates are used, the bottom plate extending the full 
length of the 3-in. by 3-in. by 3-in. top center sill 
angles and the top plate extending a short distance past 
the first needle beam from the bolster. The center- 
sill bottom angles are 4 in. by 3 in. by 34 in. The out- 
side angles extend the full length of sill and the inside 
angles stop a short distance outside of the first needle 
beam from the bolster. 

Two cross-bearers are used and consist of +,-in. 
pressed-steel diaphragms and %-in. by 6-in. top and 
bottom cover plates. Pressed center-sill stiffeners of 
;#s-in. plate are placed between the center sills at each 
cross-bearer. The car has four needle-beams, made of 
10-in., 25.4-lb. I-beams, two of which are located be- 
tween the bolsters and cross-bearers and two between 
the cross-bearers 2 ft. 11% in. each side of the center 
line of car. The bolster consists of 3£-in. pressed steel 
diaphragms and 5¢-in. by 20-in. top and bottom cover 
plates. 

The body side bearings are reinforced by steel cast- 
ings riveted between the bolster diaphragms. Roping 
and jacking castings are provided at the bolster ends. 
The rear draft lugs are cast integral with the bolster 
center filler. The front draft lugs and striking cast- 
ing are also cast in one piece and the casting is de- 
signed for use with the Union coupler centering device 
furnished by the Union Metal Products Company. 

The end sill is made up of a 4-in. by 4-in. by 3-in 
angle riveted to an 8-in., 13.75-lb. channel and is pro- 
vided, at the ends, with cast push-hole pockets. The 
pocket on the ladder corner is designed to serve also as 
a ladder bracket for the side ladder. The side sills 
are 4-in. by 3-in. by 3g-in. angles. Diagonal braces 
of 6-in., 8.2-lb. channel are used at the corners of the 
underframe. 


Draft Gear 


National, Type M-17 friction draft gears, furnished 
by the National Malleable & Steel Castings Company, 
are used. The couplers are A. R. A. Type E. with 
6!14-in. by 8-in. shank and are bottom operated. A 
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rotary type uncoupling arrangement furnished by the 
Union Metal Products Company is used. 


Ice Tanks 


The ice tanks are of the basket type and have an ice 
capacity of 13,200 lb. The ice grates and steel bulk- 
heads are the Equipco design furnished by the Equip- 
ment Specialties Company. The grate bars are sloped 
6 in. from the bulkhead toward the end of car in order 
to insure proper drainage into the floor pan which is 
of the depressed type and made of No. 12 gage gal- 
vanized steel. P. F. E. Company’s standard well traps 
are used. The bulkhead pad is of the non-insulated 
type and is made of 134-in. tongue-and-groove fir and 
extends from 1414 in, above the floor to 17 in. from 
the ceiling. A sheet of asphalt-treated felt is placed 
between the steel bulkhead sheets and the wood. 

The hatchway opening is 2214 in. by 2814 in. which 
is standard P. F. E. practice. The fir framing around 
the hatch opening, however, has been increased in thick- 
ness to give a more rugged construction at this impor- 
tant point. The hatch plug has been increased in thick- 
ness to 77s in. in order to accommodate the necessary 
insulation which consists of five l-in. and one %-in. 
courses of Hairinsul insulation and one \-in. course 
of board-form insulation. 


Insulation 


The insulation in the side and end walls consists 
of five l-in. and one %-in. courses of Hairinsul in- 
sulation and one %-in. course of board-form insula- 
tion. The two outside courses of l-in. insulation are 
continuous from door post to corner post. One l-in. 
and one J4-in. courses are fitted between the steel frame 
posts. The three l-in. and one 4-in. courses on the 
ends of the car are each in one piece. The ¥-in. 
board-form insulation is applied just inside the steel 
frame on the sides and inside the Hairinsul on the ends 
of the car and the two inside courses of l-in. Hairinsul 
are continuous between the door posts. The side door 
insulation is the same as in the side walls. Heavy 
insulating paper is placed over side wall insulation 
before the siding and lining are applied and also on 
top of the ceiling boards and inside of the steel ends. 
The Hairinsul is furnished by the Johns-Manville 
Company. 


Floor Construction 


Straight-edge fir flooring, 34 in. by 3% in. is laid on 
top of four 334-in. by 54%-in. stringers and is supported, 
at the side sills on 114-in. by 114-in. by 35-in. angles 
bolted to the sub-sills. The insulation consists of six 
l-in. courses of Hairinsul insulation and two %-in. 
courses of board-form insulation, two courses of Hair- 
insul alternating with one course ot board-form insula- 
tion. An additional course of 14-in. board-form insula- 
tion is laid on top of the Hairinsul directly below the ice 
tank floor pan. Asphalt treated felt extending from the 
end lining to the bulkhead post rail and between the 
side sub-sills, is laid on top of the insulation before the 
door pan is applied. Every two courses of Hairinsul 
are secured to the floor stringers and side sub-sills by 
compression strips making a firm foundation for the 
134-in. by 514-in. tongue and groove fir flooring which 
extends between bulkheads only. 

A 12-in. strip of saturated water-proofing felt is ce- 
mented on top of the floor at the bulkhead and laps 2 
in. on the bulkhead post rail. A No. 18 gage galvanized 
flashing is applied on top of the felt and extends over 
the post rail and down into the depressed floor pan. The 
entire floor and coping boards at the sides of the car 
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are given a coat of cold asphalt cement over which the 
first course of waterproofing left is applied. The felt 
is applied in strips about 3 ft. wide and extends the full 
width of car, turning up 3 in. into the coping board at 
the side walls of the car. A second coat of cement is 
mopped over the first course of waterproofing felt and 
a top and heavier course is applied. The joints of the 
top course are staggered with those of the first course. 
Both courses of felt are cut out for bulkhead posts 
and extend into the floor pan. The felt is secured by 
bending the flashing back up over the overlapping edge. 
The surface of the felt is then given a light coat of cold 
asphalt cement, well sanded and thoroughly rolled. The 
edges at the sides of the car are secured in the coping 
board by a moulding. The waterproofing felt is fur- 
nished by the Johns-Manville Company and has a total 
finished thickness of '4-in. 


Brake Arrangement 


The air brake equipment is the New York Air Brake 
Company’s type K. D. 4-12 having a 12-in. by, 12-in. 
cylinder and a 4-in. auxiliary cylinder for taking up the 
slack. A double-pressure retaining valve is used. The 
cars are equipped with the Universal One Hand type 
power hand brake. The cars are also equipped with air 
signal and steam-heat piping in case they should be 
used in passenger train service. With the exception of 
the short nipples at the ends of the train line, which 
are standard pipe, all piping is extra strong steel pipe. 
The air brake, signal, and steam-heat pipes are secured 
by angle clips and U-bolts. Steam heat pipes are cov- 
ered with insulation 1 in. thick. 


Trucks 


The cars are equipped with 70-ton trucks having 
6-in. by 11-in. journals and U-section side frames con- 
forming to the latest A. R. A. requirements. The trucks 
are equipped with Creco four-point supports, Creco 
No. 3 brake beams, Schaefer bottom rod, levers and 
brake hangers and friction side bearings. The brake- 
beam hanger brackets are provided with steel wear plates 
furnished by the Schaefer Equipment Company. The 
Barber lateral motion device, furnished by the Standard 
Car Truck Company, is used. The outside center spring 
of each A. R. A. standard cluster P is a Type A fric- 
tion spring furnished by the Cardwell-Westinghouse 
Company. Steel wheels are used. 


TuHey KEEP on STEALING LocomoTives.—There seems to be a 
veritable crime wave around railroad roundhouses. The latest 
report of the theft of a locomotive comes from Carrizozo, N. M., 
where a young Mexican, who wanted a ride, walked into the 
Southern Pacific roundhouse, climbed into a locomotive and 
drove it 800 feet down the track. At this point a mixed freight 
and passenger train which was standing in the way brought the 
Mexican’s joyride to an abrupt end. 

DISTINCTION FOR AN AMERICAN LocomoTive—No matter 
where you go, you are sure to run into American products. 
Even in the Vatican City, the first locomotive to operate over 
the Vatican Railway was an American engine. It had neither 
“cow-catcher” nor bell and its original whistle had been replaced 
by one which emitted a shrill squeak, but it was an American 
locomotive in all other respects. The engine is a veteran of 
the war. It is No. 735-210 of the Italian State Railroads, and 
has been used lately as a switch engine around the Rome freight 
yards. The locomotive was one unit in a consignment of 50, 
which were shipped to Italy from the United States in 1918. 
During the war, it hauled troop and supply trains into and out 
of Central Italy. After the war, it was assigned to the han- 
dling of royal trains and it performed this duty to the full 
satisfaction of all concerned until its transter to yard work. 
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Roller Bearings on 
Railroad Equipment 


NE of the papers presented at the spring meeting 

of the American Society of Mechanical Engineers, 
which was held at Bigwin, Ont., June 27 to July 1, 
inclusive, was a paper by T. V. Buckwalter, vice- 
president, Timken Roller Bearing Company, Canton, 
Ohio. A considerable portion of this paper, which was 
sponsored by the Railroad Division, was a report of the 
performance of the roller bearings on Timken loco- 
motive No. 1111. A complete report of the application 
and performance of the bearings on this locomotive was 
published in the March, 1932, issue of the Railway 
Mechanical Engineer, page 91. Other articles describ- 
ing the Timken locomotive appeared in the June, 1930, 
issue, page 316, and February, 1931, page 74. Follow- 
ing is an abstract of Mr. Buckwalter’s paper: 


The Timken Locomotive—Specifications 


The Timken locomotive is a composite of specifica- 
tions of a number of trunk-line railroads and was built 
as large and powerful as the clearance limitations of the 
principal railroads of the United States would permit. 

The driver application was made without adjustable 
mechanism. Hardened-steel trunnion guides are mounted 
on the bearing housing centrally pivoted to permit of 
the housing following track irregularities while main- 
taining full surface contact with the hardened-steel 
liners on the locomotive frame. 

The forces due to piston thrust, therefore, are trans- 
mitted and absorbed in a complete train of moving 
parts composed of hardened steel. These comprise the 
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Application and performance of 
roller bearings on locomotives 
and cars are discussed at the 
Bigwin, Ont., meeting of the 
American Society of Mechanical 
Engineers—Paper by T. V. 
Buckwalter sponsored by Rail- 
road Division 


a tough core with approximately 6 per cent alloy and 
is cased approximately 14 in. deep to eutectoid to de- 
velop a surface material of exceptional wear-resistant 
characteristics. The crosshead slipper is lined with tin, 
this permits atmospheric dust to imbed in the soft 
tin and avoid cutting the crosshead guide, and in addi- 
tion, the guide is of sufficiently hard material so that 
atmospheric dust and grit, composed largely of silica, 
does not wear and abrade the guide. The experience 
of two years indicates the soundness of this selection of 
materials as the crosshead guides show very little evi- 
dence of wear and have taken on an exceedingly high 
polish of great hardness. 

The link and link block of the same material and 
treatment have about .010-in. looseness after two years 


One of the eight “Olympian” trains on the C. M. St. P. & P., the cars of which are equipped with Timken bearings 


pedestal liner, trunnion guide, hardened wear plates 
on the bearing housing and the inner and outer races 
of the bearing, together with the rolls. The complete 
housing of the driving axles and use of bearings re- 
straining the axle on a complete circle at 360 deg. 
eliminates pounding while under steam and while coast- 
ing, and, together with careful proportioning of the 
reciprocating parts, permits of operation of 73-in. 
drivers at speeds of 85 m.p.h. 


Wear of Reciprocating Parts 


The crosshead guides and valve links operate in 
open atmosphere and are subject to the lapping action 
of dust and grit. An effort was made to reduce the 
wear of these parts by making the crosshead guides and 
the valve links of Timken bearing steel. This steel has 
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and have not received any attention and do not now 
require any. It is of interest to note that the crosshead 
slipper operates at a temperature of 20 deg. to 30 deg. 
above atmosphere. 

The side-rod bearings are of the floating bushing 
type. The main and main side-rod floating bushings 
are of the conventional type. Pins Nos. 1, 3 and 4 
have hardened bearing-steel bushings pressed in the 
rods. These bushings have a spherical bore of a radius 
approximately equal to the distance between the wheels. 
A floating bronze bushing operates between the pin and 
the fixed steel bushing. It has paralleled bore and the 
outside diameter crowned approximately the same as 
the spherical bore of the steel bushings. This results 
in an equal distribution of wear on the pins and may 
have assisted in prolonging the life of the pin bearings. 
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The reciprocating parts were given special thought 
and were reduced in weight in accordance with the 
best American practice. The specifications given the 
builder called for a speed of 85 m.p.h. with a dynamic 
augment not exceeding 10,000 lb. This is 13 miles in 
excess of diameter speed and was made available by the 
use of low-carbon nickel steel, according to specifica- 
tions of the International Nickel Company, in the main 
rod, side rods and pins; the use of the hollow piston 
rod, heat-treated carbon steel, following Pennsylvania 
practice; the use of Locomotive Finished Material 
Company’s piston and ring construction, and the use of 
nickel-vanadium heat-treated steel castings for cross- 
heads, of a composition developed by the Union Steel 
Casting Company. The total reduction in the weight 
of reciprocating parts per side under conventional prac- 
tice for locomotives of similar capacity, is 460 Ib. 

The drivers were cross-balanced with approximately 
one-half the over-balance on the main drivers and the 


Table I—Starting Effort Over 72,000 Lb. from Erie Tests 


Drawbar pull, Actual Factor Tons 

Test Mile dynamom. Grade effort, of in 
No. post car roll correction Ib. adhesion train 
134-A 167 80,640 + 6,072 86,812 3.72 2,348 
134-B 64 75,000 —2,508 72,492 4.46 2,603 
135-B 255 77,200 — 1,650 75,550 4.27 2,137 
136-A 206 82,520 -+ 5,428 87,998 3.68 2,697 
137-B 201.75 76,106 — 264 75,836 4.26 2,107 
132-A 239.2 71,500 +4,554 76,054 4.25 ais 
132-A 284 73,200 + 990 74,190 4.35 “e 
132-A 239.1 72,500 +3,432 85,732 4.27 ee 
164.75 72,500 72,500 4.45 2,602 


129-A ši A 

Total weight on driver plus weight on rear booster axle = 
264,000 tb. + 59,000 Ib. = 223,000 Ib. 

Booster used in all of the above starting efforts. 


other half of the over-balance distributed on Nos. 1, 3 
and 4 pairs. 

The detailed attention given to the reciprocating parts 
and the balancing system, together with the complete 
housing of the axles of the roller bearings, produced a 
locomotive of exceptionally smoother operating char- 
acteristics. The operation at 70 m.p.h. is exceptionally 
smooth and vibration is not excessive at 85 m.p.h. 


Influence of Roller Bearings on 
Locomotive Design 


The introduction of the roller bearing modifies in a 


number of ways the characteristics of the locomotive,. 


which can be briefly enumerated. 

Thrust plates are eliminated entirely. The thrust re- 
actions due to curvature or flange thrust from any cause 
are taken on the roller bearing surfaces of the tapered 
bearings and no provision need be made anywhere in 
the locomotive for thrust plates. Maintenance due to 
the presence of thrust plates is eliminated entirely. 

The engine-truck wheels do not require the large 
hub surface on the inside, wheels of symmetrical 
design having hub diameters the same on both sides 
of the web, similar to those used in tender service, pro- 
viding the best construction for roller-bearing engine 
trucks. This provides a stronger wheel inasmuch as the 
heat treatment is more uniform; the cost is reduced 
and likewise the unsprung weight. Four years’ experi- 
ence, indicates an increase in life of the engine-truck’ 
wheels. The life of the wheel is limited by tread wear 


only. The heat rise of the bearings is about 15 deg. 


and consequently checking of the thrust surfaces of 
plain bearings is entirely eliminated. A number of en- 
gine trucks have operated in excess of 400,000 miles 
without wheel replacements. 

Axles can be selected for stress and deflections only ; 
no provision need be made for wear. The tempera- 
ture rise varies from 15 deg. at the front end of the 
engine to 40 deg. and 50 deg. under the tender. No 
provision need be made in the axle as regards increased 
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diameter to provide for wear. Use of the roller bear- 
ing will permit the axle to be made of alloy steel with 
treatment to develop the superior physical properties 
of alloy steel, the reason being that the axles are not 
subject to heat checks due to daily cycles of high tem- 
perature and ultimate cooling. The axles on the Timken 
locomotive are composed of carbon-vanadium normal- 
ized steel. The driving axles were made of uniform 
diameter, 1114 in. This reduced the diameter of the 
main from 1 in. to 1% in. under corresponding plain 
bearing equipment. 


The Timken Locomotive Operating 
Characteristics 


The reduction in vibration following the use of roller 
bearings indicates a reduced maintenance expense on 
account of the noticeable absence of loose bolts and 
loosened clamps and broken pipe connections, these 
features being frequently commented on by railroad 
men servicing the locomotive. 

The factor of adhesion is modified in certain respects 
with the introduction of the roller bearing on the driv- 
ing wheels. A higher percentage of the piston thrust 
is communicated to the drivers at the point of con- 
tact with the rail and consequently the power input 
to the locomotive for given drawbar pull is reduced. A 
saving in friction can be conservatively estimated at 12 
per cent. The reductions following this modification 
would be that the adhesion factor should be slightly 
higher, if the locomotive was not modified in any other 
respect, and, on the other hand, the experience to date 


~ 


The temperature rise on the driving-wheel bearings is from 
15 to 20 deg. above atmosphere 


would indicate that the cylinder capacity could be re- 
duced in accordance with the saving in friction. 
Probably the best compromise would be to split the 
saving in power and put one-half of it in reduced 
cylinder capacity and the other half in reduced factor 
of adhesion. The adhesion factor of the Timken loco- 
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motive is 4.14. This gives uniformly good service but 
comment has been made of slipperiness under bad rail 
conditions. 

The subject has been carefully studied and opinions 
of experts on the subject sought. The opinion of one 
locomotive expert was that locomotives have always 
slipped and always will slip under certain conditions, 
even though the factor be made 100 to 1. The fact that 
the roller-bearing engine is new has made it a target for 
criticism on any point that is even slightly different 
Irom conventional practice and, if a slip would occur, it 
would be blamed on the roller bearings even though 
plain-bearing engines had slipped over identical track 
for one-hundred years under certain atmospheric condi- 
tions. 

An interesting passenger run, which was repeated 
twice, was that of hauling 18 passenger-equipment cars, 
including 13 Pullmans, over the Ozark Mountain 
grades on the Missouri Pacific between St. Louis and 
Poplar Bluff. These runs encountered maximum 
grades of 2.1 per cent and the practice followed was 
to approach the grades at speeds of 50 m.p.h. and as 
the speed fell the booster was dropped in at 22 m.p.h. 
and in the three runs the train was handled over the top 
of the grade at speeds of 15, 17 and 19 m.p.h. These 
trains averaged 1,260 to 1,290 tons, and indicate with 
the booster a tractive capacity approximating 80,000 Ib. 

The writer will be pardoned for mentioning a trip 


Engine-truck bearings in perfect condition at 303,756 miles 
over one railroad over a distance of more than 450 miles 


following a criticism on account of slipping. The 
writer observed the entire distance with full-tonnage 
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train and noted only a slip of half-dozen revolutions on 
poorly maintained curved track at the ladder of a yard. 
On the other hand, the writer has often noted trains 
where the plain-bearing engine has slipped to a stand- 
still on account of atmospheric conditions, yet no com- 
ment was made except to apply more sand. 

The starting characteristics of the locomotive on 
roller bearings is materially changed. The Timken 
engine has a normal starting drawbar pull of 63,700 Ib. 
based on the conventional formula. It has been fre- 
quently observed to develop a starting force of from 
68,000 to 69,000 Ib. Table 1 showing tests on the Erie 
gives the data on a number of starts in excess of 72,000 
lb. with the booster, Some of these starts are in excess 
of 80,000 1b., the maximum being 87,998 lb. The start 
at M.P. 206 is an example and illustrates the high 
momentary surge at starting; the sustained power in 
starting is over 80,000 Ib. The added starting power 
contributed by the roller bearing is of particular value 
and adds to the capacity of the locomotive in handling 
heavy trains. 

The absence of friction in starting the locomotive. 
weighing 711,000 lb., adds an equivalent amount of 
weight that can be started without jerking. This is 
equivalent to five Pullmans. 

The normal temperature rise of the bearings varies 
from 15 deg. on the engine truck to 40 deg. to 50 deg. 


Table 1I—Performance of Main- and Side-Rod Bushings on 
the Timken Locomotive 


Back-end Main Front Back Back 
ES See. ee it Bc alia 
piai 
Mileage Right Left Right Left a Left ight Left Right Left 
1,462 (2) was sa a “aie oa 
2,098 T EE O E OE E Seite 
6,582 A. (4) (4) (4) (4) (4) 
42,010 aera SOP AN T T. (5) E EAR O E . -aeahs 
64,653 (5B) (SA) (SB) (5A) C6) 5) 
64,740 GI cassai TRAD: ates Res aeaa vse é 
66,112 (8) T E T E ey piePel cael «AE pee Be OA 
69,129 (D> piss GBI uaa CS), 66)! G6)’ GSS GS)” CO 
69,651 aa sie 9) Cre enkt eae Aeae Saal aa RE 
73,516 (9) parm, AADS ¢ stain srete Sua “acer 
80,146 (12) (12) « (11A) (114A)... asss AUA) one ar 
83,145 (11) LES) Ait RRL eer inae aaa nae 
109,963 cae decks foetan «kaw CD pee AOD £6) 
110,867 ey Saati. 1S) (5) zeda aso APY (14) 14) 
116,291 Saray ataa C9) sats, Menet TCUS) sede, CCSD ate Fae 
119,586 cece eee (lO) (16) (16) (16) (16) (16) (16) (16) 


Maximum mileages for any one bushing application: 63,191; 64,653; 
69,042; 64,653; 62,547; 35,428; 58,071; 62,547; 62,547; 62,547. 
Reasons for renewing rod bushings at mileages indicated in table: 


(1) ©. Rods were out of tram 

(2) Bushing was thought tight on O.D.; was rebored and then found 
loose 

(3) Not enough lateral r ; ; P 

(4) Changed from solid to three-piece floating busking with crown 


(5) Diameter wear . s 4 

(5A) Diameter wear and changed from floating to three-piece bushing 
with crown ` : A 

(5B) Diameter wear and changed from floating to three-piece bushing 
with crown 

(6) Broken bushing | 

(7) Experimental bushing 

(7X) Experimental bushing defective, but replaced; removed at 64,653 
miles 

(8) Defective casting 

(9) Cracked bushing 

(10) Crank pin rough and was reground 

(11) Replaced with solid floating bushing 3 

(11A) Replaced with solid floating bushing as it was damaged when main 
crank pin broke z 

(12) Rebored to fit new pin after right main crank pin broke 

(13) Bushing rough 7 : tet 

(14) Bushings ápplied at 109,963 miles; did not have sufficient stock 
to finish O.D. : 

(15) Steel bushings were loose. New steel and brass bushings were 
applied 

(16) Bushings damaged account of accident 


on the tender, the interesting feature being that the 
temperature rise of the drivers is only 15 deg. to 20 
deg. above atmosphere. The normal condition of the 
bearing housings in zero weather is with frost adhering 
to the bearing housings and the end of the axles. One 
of the illustrations shows the condition of frost adher- 
ing to the driving axles. 

The maintenance work consists of the normal engine- 
house attention, including the replacement of rod bear- 
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ings, brake shoes, etc., and it is particularly interesting 
that the entire demonstration of two years’ time in- 
volved in the 120,000 miles over every condition of 
topography and temperature, with mid-winter assign- 
ments on the Boston & Maine and Northern Pacific, and 
mid-summer on the Missouri Pacific, were made with- 
out development of roller-bearing troubles on any of 
the wheels of any kind. 

A looseness developed on the main driver on the 
Chicago, Burlington & Quincy which was taken up by 
pressing on each wheel center an additional 1/32 in. 
The looseness was due to seating of the bearing in the 
housing. This has been corrected on subsequent designs 
by increasing the backing of the bearings. 

The trailer and tender bearings have been examined 
from time to time when servicing wheels. A few hair 
lines have developed on one roll of the trailer bearing 
which has continued without change for six months. 
It does not require replacement or renewal. 
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Acceleration test with freight cars showing the relation 
between drawbar horsepower and speed 


The driving-wheel bearings were removed and min- 
utely examined at the conclusion of the demonstration 
period. The cups (outer races) and rolls showed no 
evidence whatever of wear. The driver cones (inner 
races) showed very slight wear, visible only under a 
microscope. Asa matter of experiment, the removal of 
.0005 in. metal in regrinding removed the microscopic 
evidences of wear. The cones have been returned to 
service without other modifications (some of the cones 
were not touched) to study further the development of 
wear. The indications from the study of the bearings 
at the conclusion of the demonstration period, visualized 
against the accumulative available information of the 
service of roller bearings in all kinds of industries, 
would indicate that the wheel bearings, with the excep- 
tion of the driver cones, should have a normal life ex- 
pectancy of 1,000,000 miles, the driver cones having a 
life expectancy of half that figure. This presumption 
is further borne out by the study of the condition of the 
engine-truck bearings after 400,000 miles’ service, 
which show no appreciable evidence of wear, and is 
supplemented further by the study of the original roller- 
bearing applications on the Chicago, Milwaukee, St. 
Paul & Pacific, many of which have now crossed 1,000,- 
000 miles and which have been studied in detail over the 
past seven years. 
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One of the illustrations shows an axle assembly of 
engine-truck bearings having 303,756 miles which were 
removed from a Michigan Central locomotive. The dis- 
assembly was made on account of wheel change and 
developed the perfect condition of the bearings after 
two complete shopping periods, approximating 153,000 
miles each. These bearings did not show sufficient 
wear to indicate any reasonable percentage of life ex- 
pectancy, having been given up in service. A number 
of engine-truck bearings have been examined with simi- 
lar results at mileages between 400,000 and 500,000. 

The rod-bearing life is apparently increased while 
operating on roller-bearing drivers. A number of the 
bushings on each of the main- and side-rod applications, 
referring to Table II, have operated in excess of 60,000 
miles, which is about double the average life expectancy 
of these bearings. The probability is that rod-bearing 
life is increased on account of the greater accuracy of 
alignment of driving axles in the roller bearings. 

The availability is definitely increased by the roller 
bearings. The operation for two years in a wide variety 
of services without any bearing trouble whatever and 
which for long periods of time involved the dispatch- 
ment of four divisional trips each 24 hr., is an indica- 
tion that the use of the roller bearing increases the 
availability of the locomotive by 50 per cent. 

The tender is built on a General Steel Casting tender 
bed and has a capacity of 21 tons of coal and #,000 
gal. of water. It is equipped with a cupola for the ac- 
commodation of the owners’ observer. The operation 
of the locomotive and the fuel performance has been 
modified adversely by the water capacity of the tender, 
particularly in view of the high steaming capacity of the 
boiler. The survey of American roads indicated the 


presence of a number of 90-ft. turn tables at critical 
points, over which it was desired to operate the locomo- 
tive, which by limiting the overall wheel base to slightly 


Driving-wheel bearings after two years in service— 
119,600 miles 


less than 90 ft., placed decided limitations on tender 
capacity. 

The performance of the locomotive as regards, in- 
creased average speed and fuel economy would have 
been materially improved had the tender capacity for 
water been increased to 21,000 gal. 


Mechanical Efticiency 
Dynamometer car tests were made on the Chesapeake 
& Ohio, Erie, Lehigh Valley, Nickel Plate and Northern 
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Pacific. The Lehigh Valley tests were made on the 
Seneca Division over rolling country. The outstanding 
feature of these tests was the development of 4,000 
drawbar horsepower at speeds in excess of 36 m.p.h. 
under favorable train and grade conditions. 

The mechanical efficiency compiled from test data on 
the Lehigh Valley and Northern Pacific, varies from 90 
to 96 per cent. The high efficiency as indicated on tests, 
is confirmed by the low temperature rise of the wheel 
bearings, particularly the driver bearings. This averaged 
15 deg. to 20 deg. above atmosphere. 

The increased capacity of the roller bearings, as ap- 
plied to the locomotive varies from 10 to 13 per cent, 
averaging 12 per cent. A conservative assumption is 
that the roller-bearing locomotive can be reduced in 
size 10 per cent to perform equally with plain-bearing 
locomotives, or, conversely, locomotives identical with 
a roller-bearing locomotive could be expected to produce 
an increase of 10 to 12 per cent with roller bearings. 

The service-performance record confirms the test data 


Side view of truck equipped for grease lubrication 


in that the roller-bearing locomotive consistently ex- 
ceeded the performance of similar sized plain-bearing 
locomotives with identical cylinders and pressure and 
equalled, and at times exceeded, the performance of 
engines having 1 in. to 1% in. larger cylinder diameter. 
The plain-bearing cylinder capacity in some cases was 
20 per cent in excess of the Timken locomotive. 


Economic Value of Roller Bearings 


The value of the roller bearing in locomotive con- 
struction is reflected in a number of ways which can be 
enumerated as follows. Some of these advantages can 
be evaluated and, while others are present and recog- 
nized, the definition of value is more difficult to deter- 
mine. 

They are: Reduction in maintenance; reduction in 
consumption of lubricants; reduction in consumption 
of fuel; reduction in consumption of water; increased 
development of power (A conservative figure is 10 per 
cent) and increased availability (50 per cent). 

The above advantages are subject to evaluation and 
can be capitalized. In addition, the following conditions 
are present, but are more difficult to evaluate: Increased 
permissible speed; enginehouse force reduction; elimina- 
tion of axle failures due to heat checks; and reduction 
in rod maintenance. 

The approximate cost of roller-bearing equipment, in- 
cluding bearings and housings and application parts for 
the 4-8-4 locomotive, not including the tender, is $8,000. 

Bearing-replacement charges on the basis of an annual 
mileage of 168,000 miles and a life expectancy of wheel 
bearings, except driver cones, of 1,000,000 miles, and 
driver cones, 500,000 miles, would be $1,500 a year. 
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Saving in maintenance and lubrication, based on data 
accumulated during the roller-bearing locomotive demon- 
stration period on the basis of: Attention during run- 
ning; maintenance at terminals; semi-monthly inspec- 
tion; replacement of bearing brasses; replacement of 
hub liners, and saving in lubrication, would vary from 
$3,900 per locomotive-year for territory with light 
grades to $6,700 per locomotive-year in heavy service 
in mountainous territory. 

Net maintenance saving, after deducting the bearing 
replacement charges, would vary from $2,400 to $5,200 
per year. 

Fuel economy, based on average machine efficiency 
of 86 per cent for plain-bearing locomotive and 93 per 
cent for roller-bearing locomotive, would vary from 
750 tons to 1,200 tons per year, this representing an 
annual saving of $1,500 in the lighter service to $2,000 
in the heavier service. 

Locomotive operating cost would, therefore, be re- 
duced in amounts from $3,900 annually in light service 
to $7,200 in mountainous service, corresponding with 
direct returns on investment of 49 per cent and 90 per 
cent, respectively, the high return corresponding with 
the greater severity of service. 

The return of bearing investment, in addition to econ- 
omy in operation due to saving in maintenance, fuel 
and lubrication, would also include a factor on account 
of increased availability of the roller-bearing locomotive 
and on account of increase in power, averaging 12 per 
cent; in conservative figures, 10 per cent. 

An increase in availability of 50 per cent on an in- 
vestment of $80,000 is equivalent to $40,000 to be writ- 
ten off in the life of, say 20 years, or say, $2,000 a 
year, 

An increase in power of 10 per cent on an invest- 


Timken inboard trucks under a Pennsylvania 70-ton hopper 
car 


ment of $80,000 can be evaluated at $8,000, which, in a 
life of 20 years, is worth $400 annually. 

The increased value of the roller bearings.in loco- 
motives on account of increased power development and 
increased availability, would be worth approximately 
$10,000, or considerably in excess of the purchase price 
of the roller-bearing equipment. 

Considerable study has been devoted to the applica- 
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tion of roller bearings to main and side rods, and meth- 
ods have been developed that will permit of the ap- 
plication of roller bearings to these parts. RN 

A unique device avoids the transmission of twisting 
and extraneous loads incident to locomotive operation 
to the bearings. The application avoids an increase in 
rotating parts carried on the pins, as compared to plain 
bearings, on the basis of using carbon steels in the rods. 
The advantages of the roller bearing, involving long 
continuous runs, reduction in maintenance, economy in 
lubrication, are available without sacrificing maximum 
speed or increasing the dynamic blow on the rails. 

An interesting feature of the roller-bearing study is 
that the main and side rods have practically uniform 
sections, and permit and facilitate the use of alloy steels, 
developing higher physical properties. The roller- 
bearing application on the basis of using alloy steels, 
effects reductions of 25 per cent in reciprocating and 
rotating parts, and permits of increases of speed of 12 
to 15 per cent with the development of the dynamic 
augment corresponding with plain bearings with diam- 
eter speed. 

This increase in permissible speed has a high eco- 
nomic value and improves the position of the railroads 
as regards meeting competition of other forms of trans- 
portation. The higher speeds will permit of reducing 
train schedules to the extent of 10 to 15 per cent, and 
will place the railroads in a position more in keeping 
with present-day economic demands for high speed. 


Applications to Freight Equipment 


Freight-train equipment presents a field for the appli- 
cation of roller bearings, which, in value to the rail- 
roads, should rank next to the successful application 
to the locomotive. The development of the freight- 
car application has been slow. The reception of this 
development on the part of the railroads cannot be con- 
sidered enthusiastic. The great surplus of freight equip- 
ment has practically stopped the purchase of new freight 
rolling stock, but notwithstanding these conditions the 
Timken Company has anticipated the development of 
the application of roller bearings to the freight car in 
the belief that ultimately the value of the development 
will be recognized and, with the return to more nearly 
normal business conditions utilizing the reserve of roll- 
ing stock, that the purchase of new freight cars would 
see the gradual introduction of roller bearings in freight 
service. 

Freight-car roller-bearing development has involved 
the construction, testing, and arrangement for operation 
of equipment in capacities of 40, 50, 70 and 100 tons. 
These cars were built singly or in groups of two or 
three to develop the characteristics. of specific construc- 
tions. The solution of the problem incident to design 
and construction of the bearings and the modification 
of freight equipment more effectively to receive the 
bearings, was followed by the construction and test 
of 100 sets of roller-bearing trucks of a capacity .to 
carry 70-ton hopper bodies. 

The 100-car train has been tested in service a total 
of 3,000,000 car-miles, and as complete trains or in 
single cars has been tested under the following condi- 
tions, in comparison with plain-bearing cars of identical 
capacity: Running-resistance tests, summer conditions, 
empty and loaded; running-resistance tests, winter con- 
ditions, empty and loaded; above conditions starting 
cold, and above conditions after obtaining equilibrium 
temperature; starting tests, with complete trains; start- 
ing tests, with single cars; acceleration tests with com- 
plete trains, and tonnage-rating tests with complete 
rains. 
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The data, as regards running tests and starting tests 
of single cars in addition to the accumulated service of 
the 100 cars over a period of three years, permit of 
drawing reasonable deductions as to the value of roller- 
bearing equipment in railroad service. Freight-service 
improvement by roller bearings, from the data derived 
from the tests, supplemented by service records, can be 
listed under the following headings: 

1—The break-away resistance of the roller-bearing 
cars, as developed in 115 tests, was slightly in excess of 
the low-speed rolling resistance, as compared with the 
break-away resistance of the plain-bearing cars, which 
is ten or more times the lowest rolling resistances. This 
characteristic should be reflected in reduction of wear 
and tear in couplers, draft gear and car bodies, and in 
reducing the strain on locomotives in starting. 

2—The running-resistance tests indicate a reduction 
in rolling resistance of the roller bearing throughout the 
entire speed range. The reduction is considerable in 
starting cold trains, amounting to approximately 40 per 
cent, notwithstanding the variety of starting character- 
istics in freight equipment due to slack in couplers and 
draft gears. 

A reduction of 16 in 26 per cent, varying with weather 
conditions, is indicated after ten miles’ operation. 

The reduction at the equilibrium point, attained after 
approximately 20 miles’ running where the temperature 
of the plain bearing ceases to rise, averages 11 per cent. 

Equilibrium tests with loaded cars is the best indi- 
cation available of the comparative rolling resistance 
of cars with the two types of bearings. A general re- 
duction with the roller bearing, ranges from 13 per cent 
at 10 m.p.h. to 9 per cent at 45 m.p.h. 

The test data and the experience available with roller 
bearings indicate a wide divergence at starting and the 
comparable rolling resistance of the plain and roller 
bearings converge at approximately 25 m.p.h., with 
parallel curves above that speed. The data available 
in the comparison of plain and roller bearings in steel- 
mill service indicate greater divergence and more im- 
portant economies while other data available for higher 
speeds and heavy loads, available in the copper-rolling 
industry, indicate still further economies in favor of 
the roller bearing. 

3—Tonnage ratings, as between winter and summer 
service, can be made uniform with roller bearings. 

4~—Acceleration tests, while limited in number, fur- 
nished indications that roller-bearing trains can be ac- 
celerated to pre-determined speeds in less time or with 
less power, and given the same power will attain a cer- 
tain speed in a shorter distance. Curves show accelera- 
tion tests are shown in the chart. These tests showed a 
temperature rise in attaining a speed of 2514 m.p.h. for 
the roller bearing of zero, whereas the temperature rise 
of the plain bearing in attaining a speed of 24 m.p.h. is 
54 deg. 

5—Starting tests with complete trains, made in lim- 
ited numbers, gave indications that trains of equal 
weight can be started with plain or roller bearings with 
trains having full slack on a .3 per cent grade. 

The increase in the size of the stretched train that 
could be started with identical locomotives on roller 
bearings was 76 per cent. A total of 76 cars were 
started with either type of bearing in a slack train, but 
with a stretched train 65 roller-bearing cars and 37 
plain-bearing cars developed the full capacity of the 
identical locomotive. In fairness, it should be stated 
that the starting tests with complete trains were made 
after roller-bearing cars had made an average of 1,500 
miles’ service. The run-in condition of the roller bear- 
ings, as indicated by a 10-per cent lower rolling resist- 
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ance after running 6,800 miles, indicate that a more fa- 
vorable showing, as regards the roller bearing, would 
have been made if the tests had been deferred to the 
latter part of the program. 


Elimination of Hot Boxes—Reduced Maintenance 


6—Hot boxes, based on experience from October, 
1925, on the first cars built, and including the experi- 
ence of the 100-car roller-bearing train, indicate that 
hot boxes are eliminated as a factor in railroad opera- 
tion by the roller bearing. There have been no hot boxes 
to date. 

7—Reduction in car maintenance is indicated by the 
experience with the 100 cars, with over 3,000,000 car- 
miles without repairs to bearings or related parts and 
without a recorded repair to car bodies. While the 
experience is limited a reduction in maintenance with 
roller bearings is indicated. 

8—Increased speed of transportation should result 
with the use of roller bearings. Speed limitations, as 
imposed by plain bearings, are eliminated entirely. It 
was found that 50 m.p.h. was the maximum permitted 
speed of the loaded 70-ton equipment as used in the 
running tests. The roller-bearing cars were operated 
at the top speed of the freight locomotive; namely, 66 
m.p.h., without appreciable heat rise, but the plain-bear- 
ing cars developed hot boxes with such frequency at 
speeds of 50 m.p.h. as to cause the abandonment of the 
test program with plain bearings at the higher speeds. 
Higher speeds than 50 m.p.h. are operated on plain 
bearings in passenger service and in general freight 
commodity service, but with reduced axle loads. It is 
expected that increased truck competition will force 
higher railroad speeds. 

9—Improved reliability of service is indicated by the 
experience with tapered roller bearings on one road 
of over 47,000,000 miles without a train detention 
chargeable to roller bearings. 

10—Economy in fuel should follow the reduction in 
rolling friction throughout the entire speed range, from 
5 to 50 m.p.h. An economy of 10 per cent on level 
track would be equivalent to a 3 per cent saving on a 
normal heavy tonnage grade of .3 per cent and would 
be equivalent to 114 per cent on a l-per cent grade. Fuel 
saving is effected by many other variables, but a gen- 
eral average could be expected. 

11—Improvement in coupler and draft-gear service 
should follow the use of roller bearings on account of 
the 90-per cent reduction in effort required in break- 
away and the 75-per cent reduction in starting a 
stretched train. It is recognized that the roller bearing 
will not affect favorably the damage to draft gears in 
coupling in yard service, or in violent surges through- 
out a train on account of the topography of the track, 
but the wear and tear resulting from starting of heavy 
trains would undoubtedly be reduced. A noticeable im- 
provement in passenger-train operation on roller bear- 
ings, as regards smoothness of running, furnishes an in- 
dication of the possibilities in freight operation. 


Economies in Freight Train Operation 


12—An increased capacity of locomotives to haul 
larger trains or to haul equivalent trains at faster speeds 
is a national corollary of the reduction of rolling fric- 
tion. An important factor is that the low-rolling fric- 
tional characteristics of the roller bearing are avail- 
able when needed most, namely, in starting cold trains 
and in operation over yard tracks generally not main- 
tained to normal road standards when, on account of 
fire and bearing conditions, the locomotive is not oper- 
ating at full capacity. 
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13—Helper service under certain limited conditions 
would be eliminated. An example would be starting 
cold trains against adverse grades and in starting under 
unfavorable weather conditions. 

14—Year-around lubrication without change, as re- 
gards summer and winter oils, is available with the roller 
bearing. The freight-car experience is limited, but the 
experience in locomotives and passenger cars indicates 
an important economy in lubricating costs. 

15—Life of car axles will be increased with the use 
of roller bearings. This is due to the absence of wear 
on the journals, absence of fillet wear and the elimina- 
tion of heat checks. 

16—Transportation expenses would be affected fav- 
orably by the roller bearing in providing for operation 
over several divisions at higher sustained speeds without 
attention for bearing inspection or maintenance. 

17—Low-speed stalling would be reduced by the 
straight-line characteristics of the roller bearing. The 
friction at zero speed being only slightly above that at 
5 m.p.h. Observation indicates that plain-bearing trains 
almost invariably stall when, due to grade conditions, 
speed is reduced below 5 m.p.h., whereas the roller 
bearing would not be subject to increased rolling fric- 
tion following the breaking down of oil film at low 
speeds. This factor, however, will be more fully de- 
termined when funds are available to test trains at 
speeds from % to 5 m.p.h. 


Timken Inboard Truck 


The Timken inboard truck was used on the 100-car 
tests. The distinguishing characteristics in the inboard 
mounting of the bearings and the elimination of any 
truck mechanisms projecting beyond the wheel hub. 

The weight reduction is a factor of importance, 
amounting to 4,400 lb. per 70-ton car. 

A reduction in rail blow due to car bodies rocking 
is an important characteristic of the inboard truck. This 
follows the elimination of uncontrolled lateral freedom 
within the bearing. The swaying of the car body is, 
therefore, resisted by the springs. The unrestrained 
movement through a moving plain bearing, with lateral 
freedom varying from 1⁄4 in to 13⁄4 in., which develops 
rail blows in proportion to the lateral distance travelled, 
is reduced. 

Rail-blow tests were made on several combinations of 
springs and loads on inboard and outboard trucks. Test 
facilities were provided to show a continuous record of 
spring deflection showing oscillations synchronized with 
rail joints and showing also spring movement with either 
wheel speed for rail joints. The characteristics of the 
inboard and outboard truck, as regards percentage of 
dynamic increment over static rail load, of the inboard 
trucks with a ring spring vary from 12.9 to 23.1 per 
cent. The inboard truck percentage of dynamic incre- 
ment without the ring spring varied from 24.6 to 28.1 
per cent. The outboard-bearing cars developed a per- 
centage of dynamic increment with the ring spring of 
29.2 per cent and without the ring spring, from 29.2 per 
cent to 51.2 per cent. 

The inboard car with 100 tons of coal developed dy- 
namic rail loads per truck side of 71,942 Ib.. with the 
standard spring suspension of five A.R.A. double coils 
and one ring spring, whereas the dynamic rail load of 
the outboard trucks with 78 tons of coal and medium 
box lateral of 114 in. was 71,124 lb. These figures are 
comparable as they represent the average bearing wear 
of the plain bearing and normal roller-bearing spring 
equipment. 

This test indicates that the Timken inboard car car- 
ries 100 tons of coal with the same dynamic rail load 
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per truck side as is regularly experienced on plain-bear- 
ing outboard cars carrying 78 tons of coal. This state- 
ment is further corroborated by the Timken 100-ton in- 
board car in transporting 10,000 tons of coal between 
the Ohio River mines and Canton, Ohio, without re- 
quiring any repairs to body, draft gear, couplers, wheels 
or truck parts. 


Tank Car for Handling 
Dry Bulk Commodities 


HE General American Tank Car Corporation has 
recently developed the “Dry-Flo” tank car, de- 
signed to handle such dry, bulk commodities as cement, 
lime, silica sands, sulphur, fertilizers, soda ash, pot- 
ter’s clays, Fuller’s earth, etc. Several months’ experi- 
ence with a number of these cars in actual service 
indicate that they possess the combined advantage of 
moisture-proof shipment, automatic, dustless loading 
and unloading, simplified collecting and conveying 
equipment at plants, elimination of packaging expense 
and the saving of at least. two manual handling opera- 
tions. 

The “Dry-Flo” tank car is simple in operation, load- 
ing being accomplished by the connection of suitable 
conveying pipes to any one of six small manways lo- 
cated at the top centerline of the tank. The car is 
unloaded by means of two drag-chain conveyors within 
the tank which draw the lading from each end toward 
the center discharge opening. The chains move along 


Dustless unloading is provided at a single small center hopper 


the bottom of the tank toward the center, continuing 
upward and back along the top to the ends where they 
operate over sprockets arranged for easy inspection 
when necessary. The driving mechanism is housed in 
: small center compartment communicating with the 
ome. 


Details of the Mechanical Unloading Mechanism 


Power is furnished by an electric motor located 
within the dome, or by means of external power which 


Principal Dimensions of the Dry-Flo Tank Car 


Length over stiling LLT S KAET ras ET 47 te 2% in. 
e 40 ít. 


Length over tank shell.....ccscccscecssrccsvecsees 0 

Inside diameter, of tank,........eeeee essen eeeee 96 in. 
Height from rail to loading manways........-..... 12 ft. 1 in 
Height from rail to dome........... cess cece ee eeee 14 ft. 6 in 
Height from rail to bottom outlet...............+-. 1 ft. 7 in 


Net capacity for lading............. 
Discharge rate, one end.............. 00. c sees eee 
Discharge rate, both ends................ee eee eeee 
Truck CADMONY e oc nve. go CERAN cuardiy cee alone 


a Se 400 cu. ft. per hr. 
800 cu. ft. per hr. 
50 tons or 70 tons 


may be applied to a shaft provided. An interesting gear 
reduction having a high ratio is used, making it possible 
to secure a low speed for the conveyor chains. Pro- 
vision is made for throwing out power on one end of 
the car, should it be desired to unload at a lower 
rate of speed, and also for the purpose of starting one 
end at a time, should the lading be unduly packed or 
frozen. The only requirements in starting the un- 
loading operation is to open the slide valve at the hopper 
outlet and plug in a flexible cable connection from the 
motor to a source of electric power, either 220 or 
440 volts. 

Two bulkheads placed in the center of the tank 


Diagrammatic drawing showing general arrangement of the “Dry-Flo” tank car 
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under the dome provide the entirely-enclosed dust- 
proof compartment for the driving mechanism. Power 
is transmitted from a 1,200-r.p.m. ball-bearing electric 
motor to one right-hand and one left-hand special 
“Heliocentric” speed reducer by a heavy-duty, double- 
roller chain. ‘The electrical current characteristics are 
arranged to suit the customer’s requirements. A “Twin 
Disc” friction clutch is placed between the motor and 
speed reducers to facilitate starting and stopping. 

The Heliocentric speed reducers are the entirely 
closed type, running in oil, The conveying chains are 
driven by sprockets directly on the speed-reducer shafts. 
All bearings are Alemite lubricated and are so designed 
as to be dust-proof and oil-tight. 

A heavy, special, endless drag chain, 14 in. wide and 


Loading at a cement manufacturing plant 


operating at the low speed of 10 ft. per min., is pro- 
vided for each compartment. Slope sheets along the 
sides of the tank divert the commodity into the path 
of the chain so that it is conveyed into the discharge 
hopper. The driving mechanism is arranged to drive 
one or both chains, thus providing the two-speed dis- 
charge rate referred to. 

The car may generally be unloaded in less than two 
hours, varying slightly according to the commodity. 
This provides a discharge rate of about 400 cu. ft. per 
hr., using one chain, or 800 cu. ft. per hr., using both 
chains. The discharge is arranged to empty the car 
completely. 


Standard Tank-Car Construction Followed 


The “Dry-Flo” tank car conforms to the general 
standards of tank-car construction and is designed to 
meet all American Railway Association requirements. 
It is equipped with the latest type of GATX standard 
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trucks complete with cast-steel side frames and truck 
bolsters, Barber lateral-motion device, adjustable roller 
side bearings and Schaefer brake equipment. The truck 
capacity is 50 to 70 tons, according to commodity. 

The underframe is of the GATX Type-30 standard 
tank-car construction, complete with Westinghouse air- 
brake and power-type hand brake. The tank is anchored 
to the underframe by a double, tank-car type anchor 
located near the center of the car. The tank is sup- 
ported at the body bolsters according to the best tank- 
car practice. The tank is further anchored to the under- 
frame by two tank bands at each bolster. 

The tank is of four-plate construction, with a standard 
tank head at each end. The dome at the center, pro- 
viding a housing for the motor and other conveying 
machinery, is equipped with hinged covers to allow 
access to the machinery for motor connection and clutch 
operation. All seams are securely riveted to provide 
absolutely water- and dust-proof construction. 

Six water-tight and dust-proof loading manways are 
provided at the top of the tank so that it may be loaded 
to its full capacity without pyramiding of the com- 
modity. Many commodities, such as cement, may be 
loaded through oneman way, only, at each end. The 
manways, 16 in. in diameter, are equipped with gas- 
keted, bolted and hinged covers. 


FOLLOWING COMPETITIVE EXAMINATIONS conducted by the Col- 
lege Entrance Examination Board for the Pennsylvania Rail- 
road, two Frank Thomson memorial scholarships, each worth 
$800 annually, have been awarded to sons of P.R.R. employees. 
The successfu! contestants were Alfred C. Roberts, son of A. 
P. Roberts, clerk in the secretary’s department at Philadelphia, 
and Charles H. Campbell, son of C. H. Campbell, chief drafts- 
man at Logansport, Ind. 
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EDITORIALS 


Pilot Height 
And Crossing Accidents 


Although the elimination of grade crossings has been 
continuing at a rapid rate (usually at the expense of 
other and more important improvements) nevertheless 
there are many grade crossings still in existence at 
which accidents are liable to occur. On one road colli- 
sions with highway vehicles caused a number of serious 
derailments owing to the fact that some heavy part of 
the automobile or truck got under the pilot and raised 
the front of the locomotive, thus causing the locomotive 
to leave the rails and sometimes turn over. 

The law requires that pilots be maintained not less 
than three inches and not more than six inches from 
the rail. Following an investigation of a number of 
grade-crossing accidents, the mechanical department 
adopted a rule that all locomotive pilots be maintained 
at four inches, no more and no less. 

The standard pilots applied to the locomotive of the 
road in question are built up with 3-in. by 3-in. by 
Y-in. angles and 4-in. by 7-in. bars, and scrap boiler 
tubes are used for the pilot bars. In addition, the 
front of the pilot is securely braced to the coupler pocket 
by a vertical V-shaped leg, which extends from the 
nose of the pilot up to the bottom of the pocket. This 
brace is of 3-in. by 7-in. bar and prevents the nose 
of the pilot from sagging. When striking an’ obstruc- 
tion, such as an automobile across the track, this brace 
throws the obstacle over to one side of the pilot which, 
in turn, forces the obstruction off the track. 

It was found that if the pilot was more than four 
inches above the rail, some part of the automobile or 
truck would get under the pilot or raise it and the front 
of the engine, thus causing a derailment and increasing 
the seriousness of the accident by endangering the lives 
of the train crew and passengers, in addition to those 
in the highway vehicle. Since the adoption of the 
“four-inch rule,” which is rigidly enforced, and the pres- 
ent pilot arrangement, no derailments have been caused 
by collision with highway vehicles. On the other hand. 
several accidents at grade crossings have occurred 
where the highway vehicle has been sheared in two 
and thrown clear of the track. 


Working for 
The Railroads 


The Railway Mechanical Engincer has in times past, 
when the occasion appeared to warrant, paid tribute 
to or made laudatory comment editorially on personal 
achievement in the field of mechanical-department work. 
However, present conditions in the railroad industry 
warrant the breaking of long established precedent, and 
calling the attention of our readers to the constructive 
work being done by a mechanical-department officer in 
the field of public relations. The excellent work of the 
head of the mechanical department of a small eastern 
railroad toward moulding public opinion and securing 
active support in the fight for fair treatment for the 
railroads deserves comment. l 

This mechanical-department officer is the founder 
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and president of the Railroad Employees’ and Tax 
Payers’ Association of his state. He is active in the 
organization of similar associations in other states. A 
large part of the expense incurred in this work for the 
railroad industry has come out of his own pocket. His 
prestige and influence have grown to such an extent 
during the past two years that his views on the rail- 
road question are frequently sought by governors of 
states and congressmen. 

This work has required much time and effort, and 
burning of the midnight oil. But needed legislation 
regulating truck and bus traffic has been passed by the 
legislature of his state and other important bills are 
pending. Furthermore, the people of his state know 
considerably more about the transportation problem 
and are better friends of the railroads than they were 
two years ago. 

We are not advocating similar activities for all me- 
chanical-department officers. The majority are not able 
to devote the time and effort to such an avocation. 
But we wish there were 47 others who could be doing 
similar jobs in each of the 47 other states of the union. 

The experience of this officer clearly illustrates the 
fact that political results can be accomplished only by 
political methods. What weighs heaviest in the coun- 
cils of state is votes. A minority organization of voters 
who know what they want and are willing to stand— 
and vote—together to get it is always listened to with 
respect. 

But organizations do not spring into being spontane- 
ously. It takes leadership to get them going and keep 
them going. If any of our readers are interested in 
the development of similar groups, who will exert their 
political influence to secure the legislation needed to 
give the railroads an even break in competing with 
other transportation agencies, we shall be glad to supply 
them with useful information as to what others are 
doing and how they may best approach their objectives. 


Why Quit with 
Victory in Sight? 


September opens the 1932-1933 season for the various 
railroad clubs and associations which meet each month 
in cities all over the country and Canada. About a 
dozen of these organizations of railroad and railway- 
supply men are located in large centers of population, 
each one of which serves a considerable territory, and 
are important focal points for developing and serving 
the common interests of all men in these two related 
industries. 

Most of these clubs have suffered a loss in member- 
ship and an even greater reduction in revenues. In 
many instances the club treasury has become sadly de- 
pleted and the problem of how to continue operation 
has become more and more difficult of solution. For 
that reason, several important clubs and associations 
have suspended operation “until business picks up.” 

Contrary to the expectation of many railway-club 
workers, the 1931-1932 season was marked by greater 
interest in the programs and by increased attendance. 
The New York Railroad Club probably broke all pre- 
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vious records for attendance and most of the other 
clubs reported good attendance records for the past 
season. From the standpoint of attendance and quality 
of programs the 1931-1932 season was undoubtedly 
one of the most successful of many years. 

The local railroad clubs and associations have been 
performing an important function in the industry. 
They have not only afforded an opportunity to inter- 
change ideas and serve as a forum for the discussion of 
important railway-industrial problems, but they have 
also served to weld men with common interests together 
for united effort. 

The railroad industry is in the midst of an extremely 
important battle—a fight for its right to live on terms of 
equality with all other forms of transportation. Right 
now the fight is hottest, and now is no time to disband 
or suspend what might be important units of our fight- 
ing forces. It is to be hoped that no more of these 
clubs will find it impossible to continue, even if it is 
necessary temporarily to curtail some of the social 
activities which call for relatively heavy expenditures, 


Car 
Wheels 


The average layman little realizes how much of inven- 
tive genius, patient research, exhaustive service tests 
and resolute determination to achieve the maximum 
adaptation of materials to human needs enters into the 
construction of the “common” car wheel. Even in 
1931, a year of severe depression in which the wheels 
of industry seemed hardly to turn, 1.6 billion revenue 
tons of freight were transported on Class I railroads. 
The safe and efficient handling of this vast amount 
of material would have been absolutely impossible with- 
out the modern car wheel, as developed to its present 
high standard of efficiency by the combined effort of 
the railways and car-wheel manufacturers after years 
of intensive study and development. 

A review of the proceedings of the American Rail- 
way Association, Mechanical Division, and its prede- 
cessors, the Master Mechanics’ and Master Car Build- 
ers’ Associations, indicates that the cast-iron car wheel 
was adopted as recommended practice in 1893, almost 
40 years ago. Revisions of the original design were 
made in nine subsequent years up to 1920, when the de- 
signs of the two parent associations were harmonized 
by the Mechanical Division into a single recommended 
practice, which has since been revised in certain de- 
tails four times, up to and including the year 1932. 
These specifications, which cover all 33-in. cast-iron 
wheels for railway service, for loads of maximum gross 
weight up to 210,000 lb. (8 wheels), were developed 
as the result of continuous research and tests cover- 
ing design, chemical composition, foundry practice, 
mounting practice and service conditions. During this 
development, many varying chemical compositions were 
tried and many changes in foundry practice made, the 
performance of thousands of test wheels being observed 
in service, or the wheels broken on a drop-test machine 
and the physical and chemical properties studied in the 
laboratory. Every wheel which breaks in service is 
subject to still further study and research in an effort 
to effect still further improvement in cast-iron wheels. 
The Mechanical Division Committee on Wheels has 
frequently expressed its appreciation for the valuable 
co-operation and assistance rendered by the Association 
of Manufacturers of Chilled-Iron Car Wheels which 
maintains a laboratory at Chicago and a staff of ex- 
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pert engineers and chemists whose sole attention is de- 
voted to research in connection with this subject. 

Solid wrought carbon-steel wheels, first developed 
about: 25 years ago, have also played an important 
part in the transportation service rendered by the rail- 
roads. These wheels were not adopted as recommended 
practice until 1912. They were advanced to standard 
in 1917, and subsequently revised five times up to 
1926, the specifications covering all solid wrought 
carbon-steel wheels for locomotives and cars. The use 
of this type of wheel introduced many new problems 
which required solution, and the Committee on Wheels, 
in co-operation with the Technical Committee on Wheels 
of the Association of American Steel Manufacturers, 
has been actively engaged in intensive research in this 
subject. Thousands of solid wrought-steel wheels, 
also, have been subjected to exhaustive test both in the 
laboratory and in service, with a view to perfecting 
this type of wheel and thus promoting greater safety 
and economy in railroad operation. One of the im- 
portant recommendations in the last report of the Com- 
mittee on Wheels was for the elimination of the 
secondary chamfer and the substitution of a single 
standard tread and flange contour for all wrought-steel 
and steel-tired wheels, thus providing not only an im- 
proved wheel design, which should give longer and more 
reliable service, but also reducing the number of gages 
and turning tools required. 

The performance of car wheels has such a vital 
relation to the safety and etticiency of railway service 
that it would be difficult to overemphasize the value of 
services rendered by those earnest and able railway 
officers and manufacturers through whose initiative, 
courage and perseverance the modern car wheel has 
been brought to its present high state of development. 
lt has been estimated that a railroad system owning 
80,000 cars normally spends over $2,000,000 a year for 
wheels and labor in connection with wheels. 


Controlling 
A Major Expense 


Locomotive repairs constitute the largest single railway 
operating expense account. In 1929 the expenditures 
in this account exceeded by almost a fifth the combined 
amounts spent for fuel and electric power for all loco- 
motives, both yard and road. It exceeded by a quar- 
ter the wages of the enginemen required to operate the 
locomotives in both yard and road service. The com- 
bined accounts covering the wages of road trainmen and 
of yard conductors and brakemen are greater than the 
cost of locomotive repairs, but by less than three per 
cent. 

On another page in this issue is an account of the 
study of the cost of locomotive maintenance per ten- - 
thousand horsepower-miles—potential boiler horse- 
power being the basis of comparison to take into ac- 
count the effect of the varying capacity of individual 
locomotives. This study, undertaken by the Baldwin 
Locomotive Works, has disclosed a trend of repair costs 
with respect to age which is bound to be of great signifi- 
cance with respect to future motive-power policies. A 
study of several thousand locomotives, owned by sev- 
eral railroads, has disclosed an apparently universal in- 
crease in the cost of locomotive repairs with increasing 
age. The data indicate that, roughly, the annual cost 
doubles during the first three years after the purchase 
of the new locomotive and then again doubles within 
the next twenty to twenty-two years. 
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In studies to determine the financial justification for 
the purchase of new motive power, the effect on main- 
tenance costs per unit of service of the replacement of 
old motive power with new has usually been consid- 
ered as an indeterminate factor. The other operating 
savings have to bear the entire burden of justifying the 
investment in the new power. A reduction in the cost 
of maintenance alone which, according to the results 
of the Baldwin study, would amount to about $5,000 a 
year by the replacement of a 22-year-old, 2,200-hp. 
locomotive by a new one in kind, becomes a matter of 
major importance in any motive-power study. 

The significance of this steady increase in the cost of 
repairs with advancing age will, of course, be greatest 
in considering ways and means for replacing obsolete 
motive power with modern high-capacity units in heavy 
main-line service. It has a bearing on another situation, 
however, which has seldom received adequate attention. 
That is the provision of locomotives for secondary serv- 
ices which are specifically proportioned to meet the re- 
quirements of such services. 

For years there has been a definite tendency to in- 
crease the capacity of the new locomotives purchased 
for main-line freight service where the movement is in 
heavy volume. This has made it constantly more diffi- 
cult to fit the locomotives replaced on the main lines to 
the needs of the secondary lines. Because there is 
nothing else for them to do, many such locomotives are 
operating where units with less weight on drivers and 
horsepower capacity would better fit the conditions. 

The Baldwin study suggests two facts concerning 
such power which may ultimately lead to a better bal- 
ance of the motive power and the requirements in sec- 
ondary services. First is the costly maintenance due to 
advanced age and, second, the additional cost of main- 
taining capacity in excess of the needs. If, for instance, 
a 2,200-hp. locomotive 22 years old has been set back 
on a line where the demands of the service and the lack 
of traffic volume do not permit train operation beyond 
the capacity of an 1,800-hp. unit, the maintenance cost 
of the old locomotive, assuming an annual mileage of, 
say, 30,000, will be in the neighborhood of $10,000 a 
year. If this were to be replaced in kind by a new 
locomotive, the cost of maintenance would be about 
$5,000 less. But if the old locomotive were replaced 
by a smaller one proportioned for the job, the cost of 
maintenance per locomotive per year, performing the 
same service, might be $5,700-less. Taking into account 
fuel savings resulting from modern thermal efficiency 
and the better load factor, such a locomotive would 
effect a gross return close to 15 per cent in the invest- 
ment from these two accounts alone. If conditions 
permitted the full utilization suggested by the flexibility 
of such a unit, the return might be considerably greater. 

No doubt, operating the new locomotive at an in- 
creased load factor as compared with the old one may 
somewhat reduce the difference in the unit cost of main- 
tenance as here set forth. But this reduction will be 
small; the cost per locomotive-mile is largely controlled 
by the capacity of the locomotive and affected to a 
lesser degree by differences in the per cent of potential 
capacity actually realized while the locomotive is ia 
service. Considered as a whole, the example hardly 
represents an extreme case of operating excess loco- 
motive capacity. 

Locomotive repairs is the largest single railway oper- 
ating expense account. The Baldwin study indicates 
that it is definitely controllable by control of the age of 
the locomotive inventory. The average age of the loco- 
motives owned cannot be controlled forever by buying 
power only for main-line mass transportation and never 
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retiring the power which can be run on secondary lines. 
The possibilities for economy and improvement in the 
quality of the service on lines with relatively small 
traffic volume, warrant careful investigation. 


NEW BOOKS 


THE Motion oF RAILROAD VEHICLES ON A CurVED Line. By C. 
F. Dendy Marshall. Published by The Railway Engineer, 
33 Tothill street, Westminster, London, S. W. 1. 41 pages, 9 
in. by 12 in. Bound in cloth. Price 12s, net 


The author of this book, C. F. Dendy Marshall, is 
well known for his previous book, “The Resistance of 
Express Trains.” He has also contributed many ar- 
ticles on railroad subjects to the Railway Engineer and 
other British publications. In this book, The Motion 
of Railway Vehicles on a Curved Line, he has under- 
taken to analyze the behavior of the wheels of a 4-6-0 
type locomotive, a type which is gradually becoming 
little used on this continent, and has discussed the 
merits and demerits of various forms of engine trucks, 
radial axles, etc. Considering the wealth of material 
available on the subject, Mr. Mashall’s book is a dis- 
appointment. In making this criticism we have in 
mind the thorough studies made by R. Eksergian, the 
results of which were published in a paper before the 
American Society of Mechanical Engineers, and investi- 
gations of the Chicago, Milwaukee, St. Paul & Pacific 
and the Bessemer & Lake Erie. Mr. Marshall’s book 
is divided into eight chapters and an appendix. The 
titles of these chapters are as follows: Historical 
Sketch of the Methods by which the Problem Has 
Been Attacked; A General Consideration of Motion 
on Curves; The Equations for a Locomotive; The 
Limiting Positions of the Engine Wheels; The Mean 
Paths; Radial Axle Boxes and Pony Trucks; Possible 
Lines of Improvement in Bogies, and The Geometry 
of Carriage Bogies. The appendix covers the curving 
of road vehicles. 


Die ENTZzUNDUNG UND VERBRENNUNG VON GAS-UND BRENNSTOFF- 
DAMPF-GEMISCHEN (The Ignition and Combustion of Gas 
and Vaporized Fuel Mixtures). By Dr. W. Lindner 
Published by Verein Deutscher Ingemeure, Berlin, Ger- 
nany. 85 pages, illustratea. Price, paper cover, 7.50 reich 
Marrs. 


The action of thermal energy in the cylinders of in- 
ternal-combustion engines which has offered numerous 
difficulties to the fundamental sciences, such as physics 
and chemistry, is explained in this book by Dr. Lindner, 
which is written in German. The author coordinates 
known physical and chemical properties which can serve 
in the explanation of the occurrences in gas and vapor- 
ized fuel mixtures and includes the events taking place 
in the open flames of burners, as well as the expulsion 
phenomena in closed vessels and internal-combustion 
engines. The chemical reactions in the combustion of 
hydrogen, carbon monoxide and hydrocarbon mixtures, 
as ascertained by spectroscopic flame analysis, are de- 
scribed, and the concentration of the real velocity of 
ignition in the propagation of combustion is pointed out. 
Modern thought regarding the procedure of reaction is 
correlated, and a critical review of the known methods 
for determining the velocity of ignition is followed by 
reports on experiments concerning the factors by which 
the velocity of ignition is influenced. Ignition by elec- 
tric spark is also considered, both as an electrical or a 
purely thermal process. Knocking is dealt with in a 
special chapter, the problem being considered both from 
the chemical and the gas-dynamic viewpoints. 
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THE READER'S PAGE 


It’s Little Things 
That Count 


To THE EDITOR: 


Frequently in attempting to solve the larger problems 
pertaining to the operation of the mechanical depart- 
ment of a railroad, we overlook the little details. As 
I read your editorial pages I sometimes wonder if the 
editorial staff of the Railway Mechanical Engineer is 
not also guilty of the offense of overlooking many of the 
small items which added together cost the railroad real 
money. 

I would like to illustrate my point by telling the 
following instance. Several years ago the writer and 
a number of others made an investigation of the steam 
consumption from the shop power plant at a large 
divisional point on this railroad. This plant supplied a 
heavy electric power load to the shops and in addition 
there were miles of transportation yard lighting be- 
sides office buildings, a large Y. M. C. A. building, a 
hospital and station. It also furnished steam power 
to a boiler-washing plant, a large car yard, back shop, 
coach shop, planing mill, dry kiln, enginehouse and 
passenger transfer track. Furthermore, it furnished 
all the service water and drinking water and operated 
three air compressors of approximately 7,000 cu. ft. 
capacity. 

These tests were authorized after a great many com- 
plaints to the effect that the boiler capacity of the plant 
was over-taxed. It was considered necessary to pur- 
chase a new boiler unit to take care of the increasing 
demand. As a result of this investigation authority 
was requested for the purchase of a new 400-hp. boiler 
unit. 

Business conditions at that time did not permit this 
expenditure. Therefore, the shop superintendent had 
a check made for steam leaks of all the piping and 
fittings. He also issued instructions to cover all bare 
pipe and to dig up all underground piping wherever pos- 
sible and place it in conduits. A check was made of 
the various appliances, steam traps, radiators, and other 
devices attached to the steam lines. A flow meter was 
installed in the line leading into the dry kiln, the re- 
cording thermometer was overhauled and made accurate, 
efficient traps were provided and improved methods of 
charging and discharging were installed. In the shop 
buildings many lengths of pipe were removed from ob- 
solete locations, many square feet of radiator surface 
eliminated and a considerable number of unnecessary 
steam consuming devices located at many places around 
the shop were abolished. 

There was such a noticeable difference in the steam 
consumption after this work was completed that it was 
further decided to check all electrical appliances, light 
fixtures and drops. In this investigation a number of 
small unimportant offices were eliminated as well as 
many 50-watt droplights and outside lights. With the 
completion of this investigation nearly 1,000 large elec- 
tric light bulbs were returned to stock and several 
miles of wire ranging in size from No. 4 to 14 was 
cut out. 

As an example of some of the inconsistencies which 
had been existing for years we found one office, 8 ft. 
by 10 ft. floor space, which had five 100-watt ceiling 
lights set into 12-in. glass reflectors and then the steno- 


September, 1932 


Railway Mechanical Endineer 


grapher also had a 75-watt portable lamp over her 
typewriter. f 

In such cases, the fixtures were simply cut loose to 
prevent their further use. It was found that by plac- 
ing switches at strategic points some lines could be cut 
out entirely and others sealed against use except by 
authorized persons. New lamp installations were made 
at several places where needed. 

The moral of this story is that by correcting the 
numerous small offenses which had been costing the 
company good money over a long period of years we 
were able to save the cost of purchasing and installing 


a new boiler unit. 
W. L. McGowan. 


Proves Ripley 
Is Wrong 


To THE EDITOR: 

In the June, 1932, issue there appeared a letter from 
a reader under the caption “Believe It or Not” relative 
to an explanation by Mr. Ripley on how ten cents will 
stop a locomotive. 

The following is taken from the Southern Pacific 
Bulletin of the Texas and Louisiana Lines, from which 
you will see, according to the test made, that Mr. Ripley 
under-estimated Southern Pacific locomotives. 

“Some time ago Ripley presented a statement with 
one of his famous cartoons to the effect that ten cents 
will stop the most powerful locomotive made. His 
theory was to place one penny under each of the ten 
wheels of these great engines, which would prevent the 
locomotive from starting because it would necessitate 
it lifting its entire weight. This, he said, would keep it 
from developing sufficient motive power to make the 
start. 

“A newspaper reporter on the Dallas Times-Herald 
doubted Mr. Ripley’s theory. He obtained the services 
of W. F. Rentzel, traveling engineer on the Dallas divi- 
sion, and W. H. Moore, mechanical superintendent of 
the Dallas Union Terminals company. Then they had 
a 600-type engine, under steam, brought to the Ter- 
minals station, and there before a large crowd of curi- 
ous people placed the ten pennies under the driving 
wheels of the locomotive. 

“Engine 623, which underwent the test, proudly lifted 
its 281,000-lb. bulk, with its 572,000-lb. filled fuel tank, 
on top of the ten perfectly good pennies, and immedi- 
ately dispelled Mr. Ripley’s theory. The badly smashed 
pennies were given to the Dallas Kiwanis Club to be 
placed in the containers now being used to collect money 
for the unemployed. 

“Mr. Ripley has been advised that he will have to 
spring another one unless he wants to use other than 
Southern Pacific locomotives. 

“Robert L. Ripley, whose ‘Believe It or Not’ cartoons 
appearing in numerous leading newspapers and other 
publications have made him renowned the world over, 
has missed his calculations. He simply doesn’t know 
Southern Pacific locomotives.” 

Your question, How about it? I don’t know, but the 
proof of a pudding lies in the eating. 

A READER. 
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Car Foremen and Inspectors 


Motorized Narrow-Gage 
Delivery System Improved 


DESCRIPTION of the motorized narrow-gage 

material-delivery system for car-repair yards, now 
generally approved as standard on the Chicago & North 
Western, was published beginning on page 32 of the 
Railway Mechanical Engineer for January, 1931. Since 
the preparation of this article, a number of important 
improvements have been made which greatly increase 
the value of the system from a material-handling stand- 
point. 

For example, in the motor unit, the Model-A Ford 
gasoline engine has been set forward on the front truck, 
tests having proved that this facilitates movement of the 
machine, particularly when going around curves. The 
width of the machine has been reduced slightly in order 
to provide as much clearance as possible, but the length 
of the material box on the rear has been increased to 
54 in., giving greater capacity. The sides of the ma- 
terial box are hinged and readily dropped to facilitate 
handling truck sides and similar large material as shown 
in one of the illustrations. 

One of the most important changes in the motor unit 
has been the addition of the gib-crane which has a 
swing of 53 in. and a lift of 46 in. above the material- 
box floor. Equipped with a one-half ton chain hoist, 
this crane permits one man to load and unload the 
heaviest materials used in car-repair work, such as truck 
sides, truck and body bolsters, etc. The boom of the 


Narrow-gage wheel trailer which can also be used with 
transoms in units of two for transporting lumber 


crane is of box section to enclose and completely pro- 
tect from the weather the four-wheel traveling dolley, 
which supports the chain hoist. The boom swings on a 
double roller-bearing housing and is stiffened by two 
diagonal rods and turnbuckles. The mast is bolted se- 
curely to the motor-car body, being held rigidly in a 
vertical position by three tie rods. 

This motor unit is equipped with roller bearings 
throughout to permit ease of operation and low fuel con- 
sumption. The four-wheel leading truck design permits 
readily negotiating curves with a radius as short as 17 
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ft. Additional improvements which have been made in 
the design of this unit include a slightly changed sand- 
ing arrangement and raising the reverse handle for the 
greater convenience of the driver in operating. 

The trailer equipment of the narrow-gage delivery 
system has also been substantially improved since the 
publication of the original article. The same general 
type of trailer for handling car wheels is used, but pro- 


Motor unit equipped with crane and material box having 
drop sides 


vision is made for the insertion of a steel transom with 
vertical side extensions for use when this trailer is em- 
ployed in the transportation of car sills and other long 
lumber. The center pin of the transom is simply in- 
serted in a center hole provided in the trailer frame, and 
by using two trailers any length of timber can be 
handled. Referring to the illustration, it will be ob- 
served that in the handling of car wheels the wheels are 
simply rolled on to the trailer in a position lengthwise of 
the track, being supported on the axle at two points just 
inside the wheels. 

The combination three-in-one car is a convenient piece 
of equipment in practically constant use. Equipped with 
roller bearings for easy movement, it can be used as a 
high-side gondola for the movement of scrap, wood, or 
other material; the hinged top boards can be dropped 
making a low-side gondola for handling bolts, nuts, etc., 
or the sides can be removed entirely and the unit used 
as a flat car for the hauling of lumber. This car, with 
sides built of 2-in. and 1%-in. oak, is slightly over 7 
ft. long and the box 3 ft. 3 in. wide by 2 ft. 6 in. high. 
It has a capacity for 4,000 Ib. and a light weight cf 
800 Ib. 


Low Operating and Maintenance Costs 


Two power units of the same general type describea, 
but not provided with material boxes, have been in serv- 
ice at the South Pekin (Ill.) car-repair yard of the 
North Western, since April 12, 1929, and. an accurate 
record has been kept of operating and maintenance 
costs. At this point, the actual average cost per day for 
gas, oil and other lubricants is reported to be $0.865 
per car, or an average of $0.108 per hour per car. The 
cost of repair material up to the present time amounts 
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to $32.48 and the cost of labor in making repairs $53.65, 
a total of $86.13. On this basis, the cars have operated 
three years at an average annual cost of $28.70. It is 
anticipated that, within the next 12 months, it will be 
necessary to rebore the cylinders, install new pistons, 
rings and valves on these motors, at a cost of about $100 
per car in labor and material—repairs which will place 
the cars in condition for at least two years of unin- 
terrupted service. 

With the new combination power unit and material- 
handling car, the possibilities of saving will be greatly 
increased, since approximately 85 per cent of the ma- 
terial used in car repairs can be carried on the car proper 
without the use of trailers, thus automatically reducing 
the number of trailers required. The provision of the 
crane feature permits the heaviest materials to be picked 
up by the driver alone, carried on the car and distributed 
to the point of repairs. This saves the part-time labor, 
for example, of three or four men who would be re- 
quired to handle bolsters, etc. The power unit is also 
successfully used in making separations between cars, 
when necessary, this operation ordinarily requiring that 
four to six men stop their work temporarily and assist 
in the moving of the cars. ; 

Standardization of trailer equipment is another im- 
portant feature. With the former method, many types 
of trailers were used and the maintenance cost was high. 
Under the motorized narrow-gage arrangement there are 


Convertible high swing-side gondola designed for use on 
narrow-gage tracks 


only two types of trailers, one being the combination 
wheel carrier used for the handling of wheels and lum- 
ber, and the other the combination three-in-one car de- 
scribed. The outstanding advantage, however, is the 
fact that one man, the driver, delivers all material, and 
it is estimated conservatively that with this power unit 
the time of five men is ayer. 

The operation on rail is speedy, and wear and tear 
on the machine and track is small, automatically reduc- 
ing operating and maintenance cost. The system is flex- 
ible, operating readily to any part of the yard and to 
any material-distribution point. On account of the op- 
eration being restricted to a fixed, narrow space, the 
danger to employees is minimized and no injury has 
been reported in three years of operation. Inclement 
weather has no effect in retarding the operation. In 
one yard, where this method of material distribution is 
in effect, having approximately 45 men employed and a 
normal output of about 40 to 45 cars a day, the opera- 
tion of two power cars (two men) completely took care 
of the supplying of all material; in fact, on many days 
one of the cars was used only one-half day. Without the 
use of these cars, it is estimated that it would have re- 
quired ten men to supply the material by hand power. 
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Making generous allowances for maintenance, de- 
preciation and interest charges, experience on the Chi- 
cago & North Western has indicated that this motorized 
narrow-gage delivery system for car-repair materials 
will show from 150 to 450 per cent annual returns on 
the investment, dependent upon whether or not the car- 
repair yard is already equipped with narrow-gage tracks. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 


neer will print abstracts of decisions as rendered.) 


Car Damaged—No Record 
of Unfair Usage 


Fort Smith & Western car No. 6066 was delivered 
to the St. Louis-San Francisco at Fort Smith, Ark., 
June 7, 1931, without exceptions. This car remained 
on the lines of the Frisco until it was offered to the 
Fort Smith & Western in interchange January 16, 1931. 
The car was refused by the Fort Smith & Western on 
account of two intermediate sills being broken BL; 
two intermediate sills broken BR; one train line bent B; 
two side sills wheel marked R. & L. B. The F. S. & W. 
contended that a joint inspection report, which was at- 
tached to its statement, was sufficient to place the re- 
sponsibility for the damage on the handling line and, 
therefore, the Frisco bill for $95.86 should be cancelled. 
During the discussion previous to submitting this case 
to the Arbitration Committee the Frisco contended 
that the defects originated on the Rock Island during 
October, 1930. The F. S. & W. claimed, however, 
that since the Rock Island had admitted responsibility 
for the defects and had issued a defect card covering, 
and since the car was reconditioned in November, 1930, 
with four new sills and accepted in January, 1931, by 
the Frisco, the contention of the handling line had no 
bearing on the case. In its statement the Frisco pointed 
out that the F. S. & W. took exceptions to the defects, 
contending that the car had been in a derailment. The 
handling line stated that it made a thorough investiga- 
tion of the movement of the car over its rails and 
had found no record of a derailment. An inspection 
of the car showed that repairs to the arch bars had 
recently been made by someone and that one pair of 
wheels bearing the Rock Island marking had been ap- 
plied. Correspondence with the Rock Island developed 
that the wheels were changed on its lines at Armour- 
dale, October 23, 1930, on account of worn-through 
chill and that there were no delivery-line defects on 
the wheels and axle. The Rock Island also removed 
and repaired one top arch bar BL on account of being 
bent and renewed four column bolts at the rear end, 
handling line responsibility. Two intermediate sills 
were also broken on account of the derailment, and 
the Rock Island gave the car no defect card covering. 
At first it appeared probable to the Frisco that the ex- 
isting damage to the sills had occurred on the Rock 
Island, but investigation by the F. S. & W. developed 
that it had repaired the damage which occurred on the 
Rock Island. This definitely established that the de- 
railment on the Rock Island October 23, 1931, was not 
the cause of the damage which existed on the car on 
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January 16, 1931, and had no connection with it. The 
car remained on the interchange between the Frisco 
and Fort Smith and Western for some time and was 
finally repaired by the Frisco. The car was then of- 
fered back to the F. S. & W. on March 5, 1931, and 
was accepted by the car owners without question. The 
F. S. & W. however, declined to pay the bill for repairs, 
contending that the damage occurred in a derailment, 
and submitted the joint inspection report signed by rep- 
resentatives of the Missouri Pacific and the Kansas City 
Southern to that effect. The Frisco, however, was 
later advised by the Missouri Pacific and the Kansas 
City Southern inspectors that they were basing their 
belief on the evidence that new wheels had been ap- 
plied and the arch bar straightened, and they were of 
the opinion that all the damage had occurred at the 
same time. In view of the evidence that the repairs 
to the arch bar and wheels had no connection with the 
damage which existed on January 16, the Frisco 
claimed that the contention of the Fort Smith & West- 
ern was in error. It also called the attention of the 
committee to the fact that there is no combination ac- 
cording to Rule 44, as only four sills were broken, the 
two side sills merely being wheel marked and not 
damaged sufficiently to justify repairs. It was the con- 
tention of the Frisco that, according to interpreta- 
tion 3 of Rule 4, this damage was the car owner’s re- 
sponsibility and that its bill for repairs was proper. 
The following decision was rendered by the Arbitra- 
tion Committee, April 7, 1932: “No conclusive evidence 
is presented to indicate that the defects in question 
were due to any of the causes enumerated under Rule 
32. The contention of the car owner is not sustained.” 
—Case No. 1691, Fort Smith & Western vs. St. Louis- 


San Francisco. 


Device for Mounting 
Steam-Heat Hose 


HE device shown in the illustration greatly facili- 

tates the mounting of steam-heat hose. It con- 
sists of three eight-in. air-brake cylinders mounted as 
shown which clamp the hose in a rigid position while 
the nipple and coupling are being forced into the ends. 
Two pieces of 1%4-in. by 6-in. bar iron are formed to 
stand 18 in. from the floor and upon this are two 
8-in. channels about 10 ft. in length. The two horizontal 
cylinders are bolted to the channels with the piston push 


The hose is held while the ends are applied 
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rods facing each other. Two wrought-iron blocks are 
secured to the channels in the center and directly under 
the center cylinder. These blocks are formed on the 
top to permit one-half of the hose to rest in them so 
that the hose will not flatten when the clamp is ap- 
plied. The center cylinder is equipped with an arm, on 
each end of which is a casting formed to fit the hose. 
The gage shown on each of the bottom blocks indicates 
to the workman when the steam-hose head and nipple 
are applied to the proper depth and also insures that 
the rubber hose is placed correctly on the blocks. 

Each cylinder is operated independently. This is 
necessary in order that the head and nipple are set into 
the hose flush with the edge, thus eliminating the ex- 
pansion of the tubes which would not permit a good 
seat for the hose clamps. 


Non-Spin Wheel 
Safety Hand Brake 


HE Universal Draft Gear Attachment Company, 
Chicago, has recently placed on the market a 
freight-car hand brake, known as the Non-Spin wheel 
brake, with general operating principles based on its 
tunnel-type passenger-car brake having a non-spin 
wheel, which has been in use several years. The fea- 


Universal brake with a non-spin hand wheel 


tures of this new hand brake include full power de- 
velopment, equivalent to that of the air brake, with 
one hand; easily graduated or full release, also with 
one hand and without back spinning of the wheel, and 
consequent danger to trainmen; reliability and long 
service life by the use of heat-treated alloy steel for 
all parts subject to greatest stress and wear, and ability 
to repair or replace the chain without removing the 
brake from the car. 

In setting up this hand brake, a safety holding pawl 
functions to hold the static forces only, avoiding ex- 
cessive stresses, wear and breakage. The safety pawl 
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is in engagement at all times, preventing backward 
movement of the brake wheel, except when it is in- 
tended to reverse the wheel for a gradual or partial 
release. The safety pawl is moved to disengagement 
by gravity only after having been relieved of all stress. 

The wheel and winding shaft function as a unit in 
setting the brakes, but are separated to effect full re- 
lease which is positive and instantaneous. The power 
unit is supported and protected by a front housing of 
malleable iron with integral bearings and bronze bush- 
ings. 

All chain is proof-tested and no special welded-end 
links are required to attach the chain to the brake, 
vertical brake rod, top rod, or to the segmental sheave 
at the end sill. This introduces an additional factor 
of safety and reduces the first cost and the maintenance 
expense. 

The principal object of the Non-Spin wheel is to 
prevent throwing car riders off balance or from cars 
when high-power brake applications (sometimes both 
air-brake and hand-brake power) are suddenly released. 
The clutch arrangement embodied in this brake makes 
it convenient and practical to release high power en- 
tirely, or partially, with one hand and without the 
usual wear and failure of parts affected by that opera- 
tion, 


Checking the Braking 
Force on Cars 


By Levander Brown 


HE article, “Checking Braking Force on Cars,” on 
page 460 of the September, 1931, issue of Railway 
Mechanical Engineer reminded the writer of a chart 
which he devised for showing at a glance the power de- 


Lengths of Cylinder Levers - Inches 
W 22 24 2% 28 30 


11} | | 1 | 


4 lé l8 


32 34 36 38 40 42 


veloped by air-brake cylinders of various diameters 
through levers of various lengths. This chart, is de- 
signed to assist engineers, draftsmen, foremen and in- 
spectors to determine proper braking powers with less 
difficulty by avoiding the somewhat complicated calcu- 
lations involving the cylinders and the cylinder levers. 

This chart may be used in two ways; one, by start- 
ing from the cylinder lever to determine what weight 
of car is suitable for levers already drilled and the 
other by starting from the truck levers when it is de- 
sired to know where the intermediate drilling should 
be located in the cylinder levers. 

The graphical portion of the chart is arranged sym- 
metrically above and below the horizontal center line. 
The vertical lines represent commonly used cylinder 
levers from 14 in. to 42 in. as shown by the figures and 
lines. The latter are drawn 1 in. apart. Intermediate 
lengths may be obtained by interpolating. 

These lengths correspond with the distances from the 
center to center of the outer or extreme drillings on the 
levers. The horizontal lines show in inches the pos- 
sible locations for intermediate drillings, with additional 
intermediate locations also obtainable by scaling the 
chart. The measurements for the lever lengths and in- 
termediate drillings start from the cylinder or power 
end of the levers. The diagonal lines, including the 
center line, are directional and lead from any particu- 
lar location on the levers to the arrow points on the 
right, and vice versa. The tabulated figures on the right 
show the power available at that end of the cylinder 
lever which is furthest from the cylinder. The amounts 
of power shown vary with the diameters of the cylin- 
ders and also the intermediate drillings of the levers as 
indicated by the locations where the diagonal lines cross 
the vertical and horizontal lines on the left. 

The figures in the space directly opposite the center 
line are the pressures supplied directly by the cylinders 
themselves based on a 50-lb. brake-cylinder pressure. 
These are calculated by multiplying the area of the 


Power in pounds developed from air brake cylinder at 
50 Ib. persq.in. through cyl.levers of various lengths 
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Chart devised for the easy calculation of braking force on cars 


Example—To find the location of the center hole in the cylinder lever of a car weighing 100,000 1b., with a 10-in. brake cylinder, 60 per cent braking 


force and a total truck-leverage ratio of ten. 


100,000 X, .60 + 
is 6,171. i 


10 = 6,000. 
Assuming the length of the levers to be 40 in., we find that the center hole should be located 2414 in. from the cylinder end. 


The nearest figure to this amount in the column for 10-in. brake cylinders 
Count the 


spaces up from the figure 20 on the center line where it intersects the vertical 40-in. lever line to the intersection of the diagonal line—4%4 spaces. 
0 plus 44 = 2434 in. + 
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cylinder by 50 Ib. for each square inch. For example: 

8 in. X 8 in. X .7854 X 50 = 2,513 Ib. 
The rule for the three well known orders of levers is 
that the power when multiplied by the distance it moves 
is equal to the force exerted when multiplied by the dis- 
tance it moves; from which it may be seen that when 
the intermediate drillings of the cylinder levers are 
mid-way between the outer drillings, the two ends of 
the levers move the same distance and the force exerted 
is equal to the power supplied. The same rule applies 
to all the other intermediate drillings, with results as 
indicated on the graphical portion of the chart and the 
tabulated figures on the right. 

Assuming that 2,513 Ib. is exerted at the furthest end 
of a front cylinder lever attached to an 8-in. cylinder 
and that each of two levers on the connected truck mul- 
tiply the power three times, or a total of six times for 
that end of the car, and assuming that the rear cylinder 
lever produces a similar power on the other truck, we 
find a total of 

12 X 2,513 = 30,156 Ib. 
which represents the braking power for the car. As- 
suming that 60 per cent is the relative braking power, 
we find the weight of the car to be 50,260 lb. Con- 
versely assuming the weight of the car is 50,260 1b., 
with 60 per cent braking power equaling 30,156 1b., this 
latter figure divided by a total truck leverage of 12 
shows that we require 2,513 1b. at the end of the cylin- 
der lever furthest from the cylinder. 

As a leverage of 12 times the cylinder pressure causes 
too great a reduction of clearance between the braxe 
shoes and the wheels, which are limited by the move- 
ment of the cylinder piston, it is apparent that an 8-in. 
cylinder exerting a maximum of 2,513 Ib. of power, is 
too small for a car weighing 50,260 Ib. Inspection of 
the next column in the table which is for 10 in. cylin- 
ders, shows that the figure 2,499 is the nearest quantity 
to 2,513 lb. and that the total required braking power of 
30,156 Ib. is less than eight times the maximum cylinder 
power of 3,927 lb. developed in a 10-in. cylinder. This 
arrangement will provide for ample brake-shoe clear- 
ance. For the car in question, an inspection of the 
chart shows that by tracing the diagonal line from the 
figure 2,499 to the intersection of the vertical line rep- 
resenting a 36-in. lever, the location for the intermedi- 
ate drilling in a cylinder lever of that length should be 
14 in. from the cylinder end. 

The dimension of 9 in. on the bottom diagonal line 
gives the basis for calculation; reading up the vertical 
line representing the 36-in. lever add one inch for each 
horizontal intersecting line to the intersection of the di- 
agonal line from the figure 2,499. 

This chart is not designed to calculate the braking 
force of cylinders and cylinder levers, but will be found 
to be a valuable time-saver in the checking of existing 
cars and cars being designed in the drawing room, 


Conditioning Metallic 
Steam-Heat Connectors 


N the late summer or early fall all metallic steam 

heat connectors should be removed from passenger 
cars and sent to the designated shops where they are 
repaired. This program will prevent failures from this 
source during the winter season. 

Regardless of their manufacture these connections 
must have the gaskets renewed at least once each year. 
The ball joints should be thoroughly cleaned and polished 
and the threads on the lock nuts graphited to prevent 
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deterioration. To attempt to perform this work on 
each individual car on the repair track or in the train 
yard would result in a very costly operation for the rea- 
son that even though the gaskets and threads were given 
the proper attention no accurate tests could be made to 
determine the rigidity of the connector. 

If selected workmen are assigned at a central shop 
and the metallic connectors are shipped in for general 
conditioning and a scheduled output is established each 
day this work can be performed at a minimum cost and 
the railroad will be assured of properly repaired con- 
nectors being applied to their passenger-car equipment 
when the cold weather season arrives thereby eliminat- 
ing loss of steam due to leaks around the joints and in 
many cases prevent the many delays which result from 
failures of these connectors, a large percentage of which 
are due to neglect or improper maintenance. 


Rigidly Constructed 
Back-up Hose 


HE illustration shows a back-up hose that is used 
for backing up passenger trains. The cost of 
manufacture is very low and due to its rigid construc- 
tion there is practically no maintenance expense. 
_ The loop is formed from a piece of one inch wrought 
iron pipe about 24 in. long, one end being threaded and 
attached to a l-in. cut-out cock. A short nipple is ap- 
plied to the other end of the cut-out cock and to this, 
next in turn, is applied a one inch pipe tee. If it is 
desired to connect a warning whistle to the back up 
hose it is attached to this tee. An ordinary 34-in. self- 
closing valve is used and to it is attached a whistle of 


Back-up hose for passenger service 
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the desired type. A section of one inch pipe of desired 
length, preferably about two feet long is then attached 
with a 114-in. to l-in., reducer used to attach to an 
ordinary air-brake hose. 

In applying the back-up hose to the rear passenger 
car, the air hose on the car is coupled to the hose of the 
back-up connection and the loop at the other end is 
hung over the end or tail gate. With the brake-pipe 
pressure turned into the back-up hose the trainman can 
either reduce the speed of the train by the manipulation 
of the cut-out cock handle or can immediately apply 
the brakes in emergency should the occasion present 
itself. 

Due to the rigidity of construction this back-up hose 
can be handled quite roughly when removed from the 
train without causing breakage or damage due to dis- 
tortion. 


The A.R.A. 
Swivel Type “E” Coupler 


HE American Railway Association, after consider- 
ation of the recommendation by its Coupler and 
Draft Gear Committee, adopted as alternate standard 
the swivel-shank coupler and necessary swiveling at- 
tachments shown and described in this article. This 
action was the result of increasing demands by various 


Type “E” swivel-shank coupler and attachments 


railroads for a single standard swiveling type coupler 
for freight-car service. This device was accordingly 
adopted by letter ballot in 1931, becoming effective as 
alternate standard of the American Railway Asso- 
ciation on March 1, 1932. The swivel type coupler 
is manufactured by the following companies in the 
United States and Canada: American Steel Foundries, 
Chicago; Buckeye Steel Castings Co., Columbus, Ohio ; 
Gould Coupler Company, New York; McConway & 
Torley Corp., Pittsburgh, Pa.; National Malleable & 
Steel Castings Company, Cleveland, Ohio; The Cana- 
dian Steel Foundries, Ltd., Montreal, Que., and the 
Dominion Foundries & Steel, Ltd., at Hamilton, 
Ontario. 

The coupler body shown in Fig. 1 comprises an 
A.R.A. standard coupler head and parts, with a standard 
shank section terminating in hinge loops which fit into 
corresponding pockets in the butt casting or swivel yoke. 

The swivel butt casting shown in Fig. 2, when con- 
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nected to the swivel-shank coupler, using the swivel 
pin, forms a complete coupler for application to the 
horizontal yoke. 

When the swivel-shank coupler is applied to the ver- 
tical yoke arrangement, it is attached directly to the 
front of the swivel yoke as shown in Fig. 3, using the 
same standard swivel pin. The swivel pin, which is 
furnished under the A.R.A. specifications for coupler- 
knuckle pivot pins and swivel pins for swivel-shank 
couplers, is common to both types of attachment. The 
pin is in quadruple shear when under draft, but is re- 
lieved of buffing stresses by elongated pin-holes in the 
swivel shank. 

These stresses due to buffing are sustained by the 
shank loops and also by auxiliary shoulders on the top 
and bottom of the shank. 

Tests conducted by the Mechanical Committee of 
the Coupler Manufacturers, under the supervision of 
the A.R.A. Coupler and Draft Gear Committee, have 
shown that the swivel shank coupler compares favor- 
ably with the standard rigid shank coupler applied with 
similar yoke arrangement. Reference can be made to 
1931 Proceedings of American Railway Association, Di- 
vision V, Mechanical, pages 425 to , inclusive, for 
complete details of test results. Complete specifica- 
tions including tables of comparative weights, may be 
found in the A.R.A. Manual, Section A, pages 41 to 
59, inclusive. 


Shop Fire-Fighting 
Equipment 


HERE is an old saying to the effect that it does 

not pay to lock the barn door after the horse has 
been stolen. Likewise, it does not pay to secure ade- 
quate fire-fighting equipment and trained fire-fighting 
personnel after the shops have burned down. Many 
railroad shops are well equipped to fight fires. It is 
also noted that the shops with good equipment have 
gone to considerable trouble to train the shop forces 
in fighting fires, especially where the fire hazards are 
great. Practice alarms are made at least once each 
week and sometimes more often. These alarms are not 
scheduled, but are had at unexpected times to secure 
the best possible results from the standpoint of prac- 
tice and training. 

The equipment and firehouse shown in the three 
drawings are standard on a large eastern road. Re- 
ferring to the drawing of the fire-hose cart, the tongue 
is constructed of 154 in. outside diameter tubular 
steel. It extends from the frame 3 ft. 4 in. and is 
connected to the frame by a rivet and bolt. The 


Standard fire-hose cart 
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handle bar is of malleable iron riveted to the tongue. 
A tongue rest of 54-in. steel is attached to the handle 
bar. 
outside diameter tubular steel, 
through malleable-iron castings. 


The frame is constructed of 154-in. and 1%-in. 
bolted and riveted 
The friction roller 


r 3" 


The hose cart is provided with two cone-shaped 
nozzle holders which are mounted on the frame, one 
set of malleable-iron axe holders, and a steel tool box. 
It is painted vermilion, varnished and striped in gold. 
The reel has a capacity for 300 ft. of 2%4-in. double 


-e 143" Board Strips, Spaced equally. 


rrea 


r113" Board Strips 


Rack for drying fire hose 


on the rear end of the frame is of 23%-in. outside 
diameter tubular steel. 
The rims of the reel are of l-in. outside di- 


ameter tubular steel and have ¥%-in. round-steel 
spokes. The reel heads are of malleable iron and the 


reel center is made of No. 12 gage sheet steel. The 
rims are fastened at the joints with a 34-in. dowel pin 
and are riveted with two 14-in. rivets. They are 37 
in. in diameter and the reel center or drum is 34 in. 
long and 7 in. in diameter. 

The axle is of 1%4-in. by 4-ft. 6%-in. round ma- 
chine steel. The wheels are secured by 7%-in. R. and 
L. nuts, for which a malleable-iron wrench is provided. 
The wheels are of wood, 4 ft. 4 in. in diameter, and 
have 1%-in. spokes. The tires are of malleable iron, 
1% in. by %-in. The wheel-hub bearings are 6 in. 


jacket cotton, rubber-lined hose. The cart has an 
overall length of 8 ft. 9 in. and an overall width of 
4 ft. 6% in. It weighs about 270 Ib. 

The rack for drying hose is 50 ft. long and is 3 
ft. high at one end and slopes to 18 in. at the opposite 
end. This slope is sufficient to drain off the water. 
The hose is laid on the rack in 50-ft. coils. Openings 
of 1%4-in. between the 1-in. by 3-in. board strips allow 
circulation of air and also prevent water collecting 
under the hose. 

The hose-cart house, the construction of which is 
shown in one of the drawings, is the standard build- 
ing for the hose cart described in the preceding para- 
graphs. It is 12 ft. 6 in. square and is provided with 
a 4in. concrete floor on a concrete foundation. It 
can be constructed with board sheathing or sheet iron 
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In the 


Back Shop and Enginehouse 


Thé wheeling pit at 3:30 p.m. 


Wheeling A 2-10-2 Type 
Locomotive 


N the January, 1931, issue of Railway Mechanical 
Engineer a description of the method of handling 
locomotive repairs under the “spot” system at the Glen- 
wood, Pa., shops of the Baltimore & Ohio was described. 
That article also gave a detailed study of the operations 
and time involved in the erecting shop part of the job 
of wheeling an eight-wheeled switcher. The present 
article will describe briefly the operations and time in- 
volved in wheeling a 2-10-2 type locomotive in the same 
shop. 
All of the wheeling operations in the Glenwood shop 
are performed on the second trick and no part of the 


The rods assembled on the floor at 2:30 p.m. 


work in connection with the wheeling of a locomotive 
is started until the wheeling gang comes on duty after 
3:30 p.m. The rods are assembled ready in the rod 
shop and the wheels and boxes, as well as the shoes and 
wedges, are ready in other departments for transporting 
to the wheeling pit. For the benefit of those who may 
not have read the article previously mentioned, Glen- 
wood shop is a Jongitudinal shop with three tracks in the 
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erecting shop and two 100-ton overhead cranes to handle 
the locomotives. The machine groups are adjacent to 
the erecting shop and in the wheel department stub-end 
tracks project out into the erecting bay from which the 
wheels are picked up by the erecting cranes. 


Wheeling Performed by Machinist 
and Two Helpers 


The wheeling is performed by a machinist and two 
helpers with the assistance of two crane operators and 
a crane director on the floor. The first operation is to 


mark on the floor the location at which it is desired to 
place each pair of wheels. 


The wheeling gang, having 


The wheels in the machine shop at 2:35 p.m. 


come on duty at 3:30 p.m., had this completed at 3:38 
p-m. and one of the erecting cranes had gone for the 
first pair of wheels which were placed on the wheeling 
pit at 3:41 p.m. Successive pairs (five in all) were 
placed in position at 3:43, 3:46, 3:50 and 3:52 p.m. and 
as each pair was placed the crank pin collars and nuts 
were removed and laid on the floor. While these wheels 
were being placed the other erecting crane had brought 


At 4:23 p.m. the wheels were all in place, the rods on 
and the binders up on blocks 


373 


Lowering the locomotive on the wheels at 4:30 p.m. 


the assembled rods from the rod shop, the left side rods 
being in position on the pins at 3:55 p.m. and the right 
side rods all on at +:01 p.m. The placing of the rods 
also included the replacement of the crank pin collars 
and nuts. The lining-up of the rods was completed at 
4:03 p. m. 

After the rods are all on one of the two cranes pro- 
ceeds to the adjacent pit to put the lifting yoke in posi- 
tion for lifting the engine. While these preparations are 
being made the machinist and one helper are turning 
all the driving boxes right side up, placing the binder 
supporting blocks in position on the shelves at each side 
of the wheeling pit, laying the shoes and wedges in a 
convenient place between the wheels on the floor and 
checking the driving-box cellars. The other crane, while 
the machinist is at each wheel, lifts the binders over 
from the floor and they are properly placed on top of 


Down on the boxes at 4:39 p.m. 
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the blocks under the axles. The crane is then released 
and proceeds to put the front end sling in position. 
The last binder was placed on the block at 4:23 p.m. 
and two minutes later the two cranes started lifting the 
locomotive over to the wheeling pit. In the meantime 


«all the shoes and wedges have been put in position and 


at 4:30 p.m. the engine is over the wheels preparatory 
to lowering. At 4:39 it is down on the boxes, at 4:47 
p.m. the binder bolts have been tightened and at 4:50 
the locomotive has been lifted over to the finishing pit 
—72 minutes after the crane started for the first pair 
of wheels. 

The operations described here pertain only to the 
actual placing of the wheels under the locomotive and 


Ready for the finishing section at 4:50 p.m. 


do not include the application of the main rods, the 
brake rigging or the final adjustment of the shoes and 


wedges or the side rod knuckle pin nuts. This work is ` 


performed in the finishing section of the shop. The en- 
gine and trailer trucks are also put under the locomo- 
tive in the finishing section. This operation involves a 
total of 30 min. for a machinist, a helper, two crane 
operators and a crane director. 


Two Universal 
Electrie Drills 


HE Independent Pneumatic Tool Company, 600 

W. Jackson Blvd., Chicago, is now manufacturing 

two new electric drills—a 14-in. size, with grip switch, 

known as “USA”; and a %-in. size, with side switch, 
designated as “URA.” 

The armature shaft of the motor is made from alloy 
steel with pinions milled directly on the shaft. The 
armature core construction is of the open straight slot 
type which permits the use of separate form-wound 
coils to be laid into the slots without first being flattened. 
The commutator is made in one unit, independent from 
the shaft, and is balanced and tested at 1,100 volts be- 
fore being assembled with the shaft. A brass sleeve is 
employed which expands and contracts in equal pro- 
portion with the copper bars, preventing an uneven sur- 
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Thor USA !4-in. capacity universal electric drill 


face and excessive sparking which cause melting of the 
solder on the lead wires. 

Precision ball bearings of the closed back type are 
used throughout. This type of bearing prevents grease 
from entering into the motor because of suction of the 
fan and at the same time is subject to lubrication from 
the gear case because the open end of the bearing faces 
the gear case. The switch is of the double-pole type 
and brakes both sides of the line at the same time, there- 
by disconnecting the current from the line to the motor. 
The switch on the “USA” type is operated by a long 
lever and is so arranged that it can be changed to either 


Thor URA one-half inch capacity universal electric drill 


safety or positive switch by merely pressing the lock 
button on the side of the handle. The field case and 
handle are made of aluminum in one piece, with heavy 
rib work on the inside, which makes the outside of the 
case and handle free from bolt or stud lugs. The field 
case, gear case and centerplate have hardened and 
ground steel bushings, into which the outer race of the 
bearings fit, preventing loose bearings. Both ends of 
the spindle are provided with oversize ball bearings, one 
fitted into the centerplate bearing, thus forming a rigid 
and compact assembly, which prevents vibration and in- 
sures a true running chuck. 

The USA has a capacity of 1⁄4 in. The speed is 
2,500 r.p.m. The weight is 8 lb. The URA has a ca- 
pacity of % in. The speed is 500 r.p.m. and the weight 
is 14% Ib. g 
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A Kink for the 
Drawing Room 


LI; is frequently difficult to handle triangles on a 
drawing board, especially when the draftsman has 


considerable fine cross-section work to do. Triangles 


are also sometimes difficult to pick up with the ends 
of the fingers and frequently slip. A simple, but ef- 


Rubber suction cups of the type used for holding ash trays 
and automobile anti-glare shields are handy for 
moving triangles 


fective means of overcoming this difficulty is shown in 
the illustration. The draftsman purchased an automo- 
bile anti-glare shield in a five-and-ten-cent store and 
removed the rubber suction cups. Placing the suction 
cups on the triangles affords an easy way to handle the 
triangle, as well as a rest for the finger tips. 


Grinding-In Compressor 
Valve and Cage Seats 


O insure that the seats of intake and discharge 

. valves, and cages in air compressors are properly 
ground-in a shop superintendent provided the air-com- 
pressor shop with the equipment shown in the illustration. 
The stand is made from 3%-in. by 3%4-in. angles and 


Portable power chuck for grinding valve seats 
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the table is 24 in. by 30 in., consisting of 14-in. boiler 
plate. A 5-hp. electric motor connected to a reduction 
gear, and to which is attached a mandrel is located in a 
convenient place in the shop. The intake or discharge 
valve is placed in the chuck and the seat of both the valve 
and the valve cage is coated with a liberal supply of 
valve grinding compound. The valve cage is held in the 
hands and ground in against the revolving valve seat. 

This method insures that the same valve seat and cage 
are applied together in the air compressor which is not 
always the case when they are shipped to another part 
of the shop to have this work performed. It also pre- 
vents damage to the seats which previously occurred in 
handling the valves and cages from one shop to the other. 


Rack for 
Crane Magnet 


LECTRIC magnets for use with shop cranes are not 

always in use. They are used in the loading and 
unloading of such material as units, flues, springs, etc., 
at the locomotive back-shops. The shop superintendent 
on one railroad devised the rack shown in the illustration 
for caring for a crane magnet when it was not in service. 
It consists of an oak platform of sufficient size to protect 
the entire base of the magnet raised six inches from the 
floor. Two uprights, 4 in. by 6 in., are attached to the 
platform and are securely braced to prevent leaning. The 
height of the uprights depends entirely on the length of 
the magnet chain but they must be of sufficient height 
to permit the suspension of a bar after being passed 
through the top link of the chain and secured in the man- 
ner shown. This eliminates moisture from collecting in 
the chain links and causing deterioration to the wire cable 
as well. The platform is portable and is moved to any 
part of the shop where it might be required for service. 


This rack protects the magnet from damage when not in use 
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Protecting Pistons 
In the Back Shop 


SUALLY the floors of shops are either concrete 

or brick and materials or parts that are easily 

marred or damaged should not be permitted to come in 
contact with the floor. 

In the illustration is shown a wooden platform upon 

which valve and cylinder pistons have been placed 


— 


Pistons are protected by storing on a platform 


after having had the piston rods applied. Due to their 
weight these pistons must be handled either by jib or 
overhead cranes and if platforms are provided for 
them it will not only eliminate damage to the heads but 
will enable the shop foreman to keep the various sizes 
separated and will provide a more orderly arrangement. 

The platform is constructed from oak lumber the 
boards being two inches thick and the bearings are of 
sufficient size to raise the platform six inches from the 
floor. 


Lubricating 
Pneumatic Tools 


UCH pneumatic tools as hammers and motors 

should be returned to the tool room each day for 
adjustment and lubricating. The various sizes of ham- 
mers and motors require different grades of lubricating 
oils and greases and the work should be performed by 
a workman who is thoroughly familiar with these re- 
quirements. 

The tool-room foreman employed by an eastern rail- 
road devised the lubricating system shown in the ac- 
companying photograph. Four different kinds of lub- 
ricating oils and greases are placed in separate com- 
partments of a metal tank which is located over the 
table in the tool room where the machines are lubricated. 
The metal pressure tank is hydrostatically tested to per- 
mit a pressure of 110 lb. being used to force the grease 
through a 3¢-in. pipe to which a globe valve is applied 
about 12 in. above the table. Air pressure is constantly 
kept on the pressure tank and when a motor is turned 
in the filling plug is removed from the motor by the 
tool-room attendant, the old lubricants removed if they 
indicate foam or deterioration and new lubrication 
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Lubricants for pneumatic tools stored in a pressure tank 
with convenient outlets 


forced into the motor by placing it under the proper 
spigot. 

It is recommended that a storage tank be provided 
and the air screened before it is permitted to enter 
the pressure tank and come in contact with the lubri- 
cants as it sometimes contains grit and other foreign 
particles that are likely to cause damage when carried 
into the air tools. 


Gasket Compound 
Proof Against Hot Oil 


NEW substance for gasket compounds which oil 

at high temperatures does not affect has been de- 
veloped by the General Electric Company in its research 
laboratory, Schenectady, N. Y. The exposed edge of 
the gasket is not attacked, nor does the oil penetrate it. 
Oil-filled assemblies have been operated on test at 
from 210 to 230 deg. F. for a year without effect on 
the gasket and without leaks. The compound may be 
used in contact with cemented joints; neither dilute 
acids nor dilute alkaline solutions affect the gasket 
compound. 

Designated as No. 1281 gasket compound, the mate- 
rial is a grey or brown, odorless and sulphur-free alkyd 
resin material, for which Glyptal is the trade name. 
It is flexible and practically incompressible, and there 
is no noticeable hardening or stiffening in outdoor 
exposure tests. At temperatures below zero F. the 
compound is somewhat brittle, but this does not affect 
its efficiency as a gasket when assembled in or applied 
to a joint. 

Bushing assemblies of the compound with porcelain, 
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brass, cast iron and copper have withstood alternate 
heating and cooling while under pressure and in con- 
tact with oil for long periods of time. 

Among applications recommended are those where 
resistance to hot oil is of primary importance, where 
exposure to naphtha, gasoline, kerosene, benzine and 
similar solvents may occur, where moisture is to be 
excluded and oil resisted, where there may be pro- 
longed exposure to ozone, and where electric corona 
may occur. 

For bolted joints the gasket should be as thin as 
the strength of the parts and the nature of the sur- 
faces will permit. Thicker gaskets are desirable for 
screw joints. The gaskets should be as wide as prac- 
tical. The faces of the gasket should be covered as 
completely as possible by the clamping assembly so that 
minimum area is exposed, and, whenever possible, an 
enclosed gasket should be used. 

The gaskets must be used under compression, with 
the clamping surfaces drawn up evenly so that com- 
pression is uniform. Allowance should be made for 
transverse distortion during clamping. 

A sticker is not required for most applications, but 
where conditions to which the gasket is exposed are 
severe, as in salt-water exposure, etc., a pigmented 
Glyptal varnish, No. 1201, may be used as a cement 
and as a protective film. For screw joints the gasket 
should be lubricated with a thin film of mineral oil 
at the time of assembly, to permit the parts to slide 
easily on the gasket. 

At present the material can be obtained in sheets 
up to 13 in. by 36 in., in thicknesses from one mil 
to % in. Round gaskets available at present have a 
maximum diameter of 12% in. and a maximum thick- 
ness of ¥@ in., but larger sizes will be made available 
at a later date. 


Shop-Made Automatic 


Float Valve 
By A. Skinner 


Fc a considerable length of time, trouble was ex- 
perienced in a stationary boiler plant with a manu- 
factured float valve controlling the water level in a 
feedwater heater tank, the valve being erratic in action 
and frequently sticking open. In an attempt to elimi- 


nate this difficulty, the float valve, illustrated, was 


Shop-made automatic float valve installed ready for operation 
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made by reconstructing a scrap screw-type 3-in. gate 
valve and adding a few accessory levers and parts 
readily machined, or forged in the blacksmith shop. 

Referring to one of the illustrations, the shop-made 
float valve and operating mechanism is shown installed 
and ready for operation. Detailed parts of the gate 
valve are shown in a second illustration, including the 
valve body, the valve stem, centerpiece, stuffing nut and 
discs. 
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Drawing of detailed operating parts required with the 
automatic float valve 


The hand wheel is discarded because it was not re- 
quired. The threads on the stem used in opening and 
closing the valve were turned off and the valve stem 
finished smooth, 54 in. in diameter. The centerpiece 
was filled with babbitt at the lower end, bored to % 
in. in diameter and lapped to a smooth running fit over 
the valve stem, which is guided at the upper end by 
the stuffing nut. With the stuffing box properly packed, 
the gate valve is then opened or closed by a direct 
pull or push on the upper end of the valve stem, this 
motion being controlled through suitable levers con- 


Automatic float-valve parts disassembled, showing changes 
in original construction 
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nected to a float valve which is located in the tank. 

Referring to the drawing, details of the lever ar- 
rangement are illustrated. Clamp A, made of 14-in. 
by l-in. flat iron, is bent, as shown, and rigidly clamped 
around the gate-valve body. Brass piece B, flattened 
and drilled at one end for engagement with Clamp 4 is 
provided with a 4-in. thread and lock nut at the upper 
end for attachment to a 7-in. turnbuckle. Another brass 
fitting C, threaded to the upper end of the turnbuckle, 
is slotted to receive the horizontal operating lever. It 
is also connected to the valve stem by a third brass fit- 
ting D, machined as shown in the drawing. The left 
end of the horizontal lever, made of l-in. by 14-in. 
stock, is connected through a suitable offset vertical 
lever to the rotating arm controlled by or connected to 
the float in the hot-water tank. Details of the various 
levers are shown in the upper right corner of the draw- 
ing. 

This automatic float valve is installed in a 3-in. water 
line to an open-type heater (1,000 hp.) which furnishes 
water to two Worthington outside-packed plunger 
pumps, having a 5-in. suction and 4-in. discharge. 
Water from the pumps is delivered to three 360-hp. 
Murray water-tube boilers, carrying 150-lb. gage pres- 
sure. The shop-made float valve, not patented, can be 
made at a cost not to exceed $5 and effects a substan- 
tial saving over the purchase of a new valve. 


Combination Grinding and 
Buffing Machine 


HE Standard Electrical Tool Company, Cincinnati. 
Ohio, has announced a new motor driven exhaust 
unit which may be mounted on its heavy-duty grinders 
and buffers. The illustration shows the combination 
grinding and buffing machine equipped with a 3-hp. 


Exhaust unit mounted on Standard electric grinder 


General Electric motor with automatic starter and push- 
button station. Both the grinder and buffer sides of 
(Continued on next left-hand page) 
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“GIVE US A 


: OVER 200 LB. PRESSURES” 


This was one of the staybolt problems presented to Republic metallurgists 
for which they found an answer. « For more than 10 years metallurgists 
and engineers of Republic Steel Corporation and its subsidiaries have 
been working with railroad men, in different parts of the country, on the 
development of staybolt materials which will successfully meet the loads 
imposed upon staybolts by modern pressures, high temperatures and 
operating speeds. The high vibration and the increasing temperatures 
in the modern high pressure locomotives have resulted in staybolt 
troubles which were unknown in the early days. To meet these conditions 
new staybolt materials have been developed. « Republic's records of 
laboratory service and tests cover a long series of developments. All this 
information, together with many service records will be made available to 
any railroad official who is interested in improving staybolt performance. 


Toncan Iron Boiler Tubes, Pipe, 
Plates, Culverts, Rivets, Stay- 
bolts, Tender Plates andFirebox 
Sheets + Sheets and Strip for 
special railroad purposes 
Agathon Alloy Steels for Loco- 
motive Parts » Agathon Engine 
Bolt Steel « Nitralloy + Agathon 
Iron for pins and bushings 


Agathon Stayboltlron » Climax 
Steel Staybolts » Upson Bolts 
and Nuts « Track Material, 
Maney Guard Rail Assemblies 
Enduro Stainless Steel for din- 
ing car equipment, for refriger- 
ation cars and for firebox 
sheets + Agathon Nickel Forg- 
ing Steel (20-27 Carbon) 


Molyb-den-um 
IRON 


The Birdsboro Steel Foundry & Machine Company of Birdsboro, Penna., has manufactured and is prepared tosupply under 
license, Toncan Copper Molybdenum Iron castings for locomotives. 


MAS S I| L 


Y 
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Sa 


REPUBLIC STEEL CORPORATION 


the machine are fitted with enclosed hinged door guards. 

On the back of the pedestal is mounted a 34-hp. 

3,600-r.p.m. motor-driven exhaust unit fitted with a 

ous oe bag. The net weight of this machine is 
Ib. 


Distorted Knuckle and 
Crank-Pin Nuts 


HE nuts on crank pins, knuckle pins and main rod 
strap bolts should be given as much care as any 
other part of the locomotive. Frequently, however, en- 
gines arrive at the back-shops with these parts battered 
and distorted to such an extent that they must be re- 
moved with a chisel because it is impossible to use a 
standard wrench on them. The illustration shows a nut 
that has been tightened with a hammer and while it is 


A crank-pin nut damaged from being tightened with a 
hammer 


not yet damaged to the extent that a standard wrench 
‘cannot be applied on it, further use of a chisel or ham- 
mer will destroy it entirelv. 

Several months ago a campaign was inaugurated by 
an eastern railroad to eliminate this practice with the 
result that today it is hardly possible to find one of 
them damaged when the engine leaves the enginehouse 
or shop. It was unnecessary to warn the employees 
more than once to discontinue the practice of using 
other than a wrench for tightening the nuts and the 
result has been that the locomotives now look like a 
well-maintained piece of machinery instead of a bat- 
tered mass of steel. 
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Device for Grinding 
Superheater Headers 


SIMPLE device for grinding the header seats 
for superheater pipes is shown in the drawing. 
The case-hardened point and sleeve, which is tapped 
for l-in. standard threads, are pressed into the ends 
of a piece of 14-in. extra-heavy pipe, and the adjusting 
screw is screwed into the sleeve. The motor adjust- 


ing screw is replaced by the spring seat and the spring 
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Assembly and details of the device 
for grinding superheater headers 


is held in place between the collars on the spring seat 
and the head of the adjusting screw. The grinding 
head is threaded to receive a stud by means of which 
the head is held in a standard drill chuck. 

A 2-in. by 12-in. plank secured to the smoke-box 
front-end studs serves as a backing for the device. 
Adjustment to suit the length of smoke-box is made 
by means of the screw and nut. The flexibility of the 
spring permits of a slight horizontal and vertical move- 
ment of the motor while grinding thus insuring a good 
joint. 


“you CAN SLEEP” ON THE PIEDMONT & NorTHERN—A com- 
plaint that train service is being interfered with by the number 
of intoxicated men who go to sleep on its tracks in a Green- 
ville, S. C., suburb has been laid with the city council by the 
Piedmont & Northern. The railway wants something done 
about it. 

(Turn to next left-hand page) 


* * * 


From collection of W. A. Lucas 
Northern Railroad of New Jersey locomotive 
No. 4 built by Rogers in 1862 


“Palisade” 
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A MODERN A 
MOTIVE POWERÈ 3 
POLICY is a 


basic necessity ! 


“ During the past five or six years many locomotives 
less than twenty years of age have been replaced by 
modern motive power with operating economies which 


return the investment in from four to ten years.” 


—RAILWAY AGE EDITORIAL 


Lima has had many instances that bear out the above 
statement. Super-Power Locomotives justify their purchase 
by their increased earning power. 


LIMA LOCOMOTIVE WORKS, Incorporated LIMA, OHIO 


Among the 


Clubs and A 


ssociations 


— N S 


NATIONAL EXPOSITION OF PoweR AND 
MECHANICAL ENGINEERING.—The tenth 
National Exposition of Power and Me- 
chanical Engineering will be held at the 
Grand Central Palace, New York, Decem- 
ber 5 to 10. 


AMERICAN WELDING Society.—The fall 
meeting of the American Welding Society 
will be held at the Hotel Statler, Buffalo, 
N. Y., October 3-7, inclusive. The tenta- 
tive program for this meeting includes 
technical sessions on the welding of non- 
ferrous metals, fundamental research in 
welding, and merchandising. Morning 
sessions and committee meetings will be 
held at the Hotel Statler. Afternoon ses- 
sions will be at the 174th Armory, Buf- 
falo, where the Fourteenth National Metal 
Exposition will be held during the entire 
week beginning Monday, October 3. 

Car Foremen’s ASSOCIATION OF OMAHA. 
—Council Bluffs and South Omaha Inter- 
change—D, M. Raymond, general fore- 
man car department, Union Pacific, spoke 
on Economy in the Car Department at the 
meeting of the Car Foremen's Associa- 
tion of Omaha, Council Blufts and South 
Omaha Interchange which was held at 2 
P. m., on September 8 at the offices of the 
Union Pacific, Council Bluffs, Iowa. 

SOUTHERN AND SoutHWwestern RAIL- 
way CLus.—The annual outing of the 
Southern and Southwestern Railway Club 
will be held on September 15 at the East 
Lake Country Club, Atlanta, Ga. 

Toronto RaiLway CLuB.—At 8 p. m. 
on September 2 at the Royal York Hotel, 
Toronto, Thos. C. McNabb, engineer of 
construction of the Canadian Pacific, 
spoke on “The Peace River and Great 
Bear Lake Country as Seen from an 
Aeroplane.” A program of entertainment 
followed. 

Car ForeMEN’s ASSOCIATION oF CHI- 
caco.—Joe Marshall, of the American 
Railway Association will speak on “Loss 
and Damage Claims” before the Car Fore- 
men’s Association of Chicago, September 
12, at 8 p. m. Meeting will be held in the 
Auditorium Hotel, Chicago. 

NortHWEsT Car MeEn’s ASSOCIATION.— 
The September 19 meeting of the North- 
west Car Men’s Association will be held 
in the gymnasium building of the Min- 
nesota Transfer Railway, St. Paul, Minn., 
and will be featured by a discussion of the 
ARA. Loading Rules and Supplement 
No. 2 to the A.R.A. Interchange Rules, 


CINCINNATI. RAILWAY CLuB.—The first 
mecting for the 1932-1933 season of the 
Cincinnati Railway Club will be held Sep- 
tember 13 at 6:30 p. m., at the Hotel Gib- 
son, Cincinnati, Ohio, This meeting will 
he a dinner mecting at which S. O. Dunn, 
editor, Railway Age and chairman, Sim- 
mons-Boardman Publishing Company, will 
speak. A program of music will feature 
the dinner mecting, 

INDIANAPOLIS Car INSPECTION Asso- 
CIATION.—The next meeting of the Indian- 
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apolis Car Inspection Association will be 
held October 3 at the Hotel Severin, In- 
dianapolis, Ind., at 7 P. m. Arthur I. 
Franklin will present a paper on the sub- 
ject, “Earning Ability—Your Most Valu- 
able Asset.” 


Paciric Raitway CLuB.—The Pacific 
Railway Club on September 8 held a meet- 
ing in the Key System Auditorium, Oak- 
land, Calif., the subject for the evening 
being on various phases of strect and elec- 
tric-railway operation. The meeting was 
featured by a motion picture showing the 
handling of trans-bay passenger trafic to 
and from football contests. 


Directory 


The following list gives names of secretaries, 
dates of next or regular meetings and places of 
meeting of mechanical associations and railroad 
clubs: 


Arr-Brake Assocration.—T. L. Burton, Room 
5605 Grand Central Terminal building, New 

ork. 

ALLIED RAILWAY SUPPLY ASSocraTIoN.—F, W. 
Venton Crane Company, Chicago. , 

AMERICAN RAILWAY AssociaTIon.—Divisios V. 
—MEcHANICAL.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. . 

Division V.—ÉQUIPMENT PAINTING Sec- 
Tron.—V. R. Hawthorne, Chicago. 
Division VI.—Purcuases AND Stores.— 
W. J. Farrell, 30 Vesey street, New York. 
Division I. — SAFETY Section, — J. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Diviston.— 
d . Buch, Seventeenth and H. streets, 
Washington, D. C. 

AMERICAN RaILWay TooL FoREMEN’S Assocta- 
TIoN.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY oF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 » Thirty-ninth street, 
New York. . , 

Rartroap Diviston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church Street. 

MACHINE SHoP Practice Division. —- 

. E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

MarterIALS HANDLING Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

Onn AND Gas Power Division.—Edgar J. 
Kates, 1350 Broadwa .» New_York. 

FurLs Divisron—W, G. Christy, Depart- 
ment of Health Regulation, Court ouse, Jer- 
sey City, N. J. 

AMERICAN Sociery For STEEL Treatinc.—W, 
H. Eiseman, 7016 Euclid avenue, Cleveland, 

10. 

«AMERICAN SOCIETY For TESTING MATERIALS. — 
C. L. Warwick, 1315 Spruce street, Phila- 

delphia, Pa. Annual meeting June 20-24, 

Haddon Hall, Atlantic City, N. J. 


AMERICAN WELDING SocierY.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 
ork. 


«ASSOCIATION oF RarLway ELECTRICAL ENGINEERS, 
—Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, IÙ. 


CANADIAN RAILWAY CLus.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, J and August at Windsor 
Hotel, Montrea » Que. 

Car DEPARTMENT OFFICERS ASSOCIATION. —A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 


Car FOREMEN’S ASSOCIATION OF Curcaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
egular meetings, second Monday ın each 
month except June, July and August, Audi- 
torium Hotel, ‘Chicago, IN. 


Car Foremen’s ASSOCIATION OF Omana, Council 
Bluffs and South Omaha Interchange.—Geo. 
Sriegler, car foreman, Chicago, Burlington 
& Quincy. Sixteenth avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 
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CsxrRraL RaiLway CLuB oF BurraLo.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

CINCINNATI RAILWAY CLuB. —D. R. „Boyd, 292) 
Utopia Place, Hyde Park, Cincinnati, Reg- 


ular meeting, second Tuesday, February, 
May, September and November. , 
CLEVELAND AiLway Crus.—F. B. Frericks. 


14416 Alder avenue, Cleveland, Ohio. Meet. 
ing second Monday each month, except June, 
uly and August, at the Auditorium, Brother. 
ood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

EASTERN CAR FOREMEN’S Association.—E. J.. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. Regular meetings fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR IN SERCFION ASSOCIATION.— P., 

e Pursian, chief clerk to superintendent of 

egular meetings 

rst Monday. of each month, exclusive oi 

and September, at 
Severin, Indianapolis, at 7 pP. m. Noon-day 
luncheon 12:15 p. m. for Executive Com- 
mittee and men interested in the car depart- 
ment. 

INTERNATIONAL RAILROAD Master BLACKSMITH’S 
Assocration.—W, J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue. etroit, Mich. 


INTERNATIONAL Raitway Fugen AssociaTion.— 
T. D. Smith, 1660 Old Colony building, 
Chicago. 


Ts TERNATIONAL Raitway GENERAL Fore men’s 
Association.— William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 

MASTER BOILERMAKERS’ ASSOCIATION. — A. F. 
Stiglmeier, secretary, 29 Parkwood strect, 
Albany, N. Y. 

Master Car BuiLners’ AND Supervisors’ Asso 
ctatron.—See Car Department Officers Asso- 

ciation. 

NATIONAL SAFETY CouxcIL—STEAM RAILROAD 
Secrion.—W, A. Booth, Canadian National, 
Montreal, Que. 

New ExcLanD RAILROAD CLus.—W. E. Cade, 
r., 683 Atlantic avenue 

egular meeting, second Tuesday in each 
month, excepting gure, July, 
September. Hotel Statler, Boston. 

New York RAILROAD CLus.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings 
third Friday in each month, except June. 
July and August, at 29 West Thirty-ninth 
street, New York 

NortHwest Car Men’s Assoctation.—E. . 
Myers, chief interchange inspector, Minnesota 
Transter Railway, St. Paul, Minn. Meet- 
ing third Monday each month, except June, 
uly, and August, at Minnesota Transfer 
» ML C. A. Gymnasium buildin . St. Paul. 

PaciFic Rartway Crus.—W. S. Wo Iner, P. O. 

ox 3275. San Francisco, Cal, Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Raitway Business ASSOCIATION. — Frank W. 
exes ae Woodward building, Washing- 
ton, D. C. 

RaiLway Car Men’s CLUB or Prora AND 
Pexrw.—C. L. Roberts, R. F. D. 5, Peoria, 


RaiLway CLuB or Pirtssurcu.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Reg- 
ular meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, ` Pa. 

RaiLway Fire Protection AsSocIATION.—-R. R. 
Hackett. Baltimore & Ohio, Baltimore, Md. 

Rattway Suppry MANUFACTURERS’ ASSOCIATION. 
=J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 

. Railway Association. 

SOUTHERN AND SourHwestern RAILWAY Crus.— 
A. T. Miller, P. O, Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, July, September and November. 
Annual meeting third hursday in November, 
Ansley Hotel, Atlanta, Ga. 

A diancock, 
reasurer, ompany, 
Louisville, Ky. Meets with Equipment 
Painting Section, Mechanical Division Amer- 
ican Railway Association. 

Toronto Raitway Crus.—J. A. Murphy, Box 8. 
Terminal “A,” Toronto, Ont. ` Meetings 
first Friday of eack month, except June, 
July and August. 

TRAVELING ENGINEERS? ASSOCIATION, — W. 0. 
Thompson, 1177 East Ninety-eight street. 


Cleveland, Ohio, 

WESTERN RAILWAY Cius.—J. H. Nash, 343 
South Dearborn street, Chicago. Regular 
meetings, third Monday in each month. 


(Turn to next left-hand page) 
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ONTROL 


os for modern power 


Modern Locomotives, with their 
tremendous power, long ago outgrew 
hand control. 

Franklin Type “E” Power Reverse 
Gear is the modern method. 

Proved by performance on thou- 
sands of locomotives, the Franklin 
Type “E” Power Reverse Gear gives 
accurate cut-off control at low cost. 

Quick-acting, with a minimum of 
physical labor, the Franklin Type “E” 
Power Reverse Gear makes it easy to 
obtain and keep the desired cut-off. 

A small number of wearing parts 
and unique features of design keep 
maintenance at a minimum, resulting 
in a low yearly cost for this gear. Due 
to the absence of cross-head, the gear 
is also lighter in weight. 


DESIGN ADVANTAGES 


. Crossheads and guides eliminated. 
. Self-adjusting piston rod packing. 


. Balanced slide valve familiar to all air repair men. 


Aa wnd = 


. Automatic indication of piston packing cup con- 
dition, avoiding disassembly of gear to check 
the packing. 


FRANKLIN RAILWAY SUPPLY CO., Inc. 


NEW YORK CHICAGO MONTREAL 


NEWS 


THE LOCOMOTIVE SHOPS of the Ann Ar- 
bor at Owosso, Mich., were re-opened on 
August 3, giving employment to 120 men. 


Number of Railway Employees 
Again Reduced 


THE LARGEST REDUCTION in the number 
of railway employees that has taken place 
in any month this year is reported in the 
Interstate Commerce Commission's pre- 
liminary statement of railway employment 
as of the middle of June. At that time 
the total number in service was 1,047,483, 
a decrease of 34,113 as compared with 
the number in May and a decrease of 
20.49 per cent as compared with the num- 
ber in June last year. The number in 
the maintenance of way and structures 
group showed a decrease of 24.58 per 
cent. 


North Western Rebuilds Parlor 
Cars 


THe Cuicaco & NortH WESTERN 
recently placed in service between Chicago 
and Green Bay, Wis., two parlor cars 
which were rebuilt in company shops and 
which include such departures as sponge 
rubber carpet padding and asbestos tile 
floor covering. The interiors of the two 
parlor cars are featured by vivid seat 
coverings set against a background of 
mahogany and ivory, and modern light- 
ing fixtures. There are three sets of six 
chairs in the car, finished in gray and 


coral, blue and gold, electric blue and a 
pepper tree pattern on red plush and five 
chairs upholstered in rust and blue. The 
lighting fixtures are of the “L’Image” 
design, recently developed by the Safety 
Car Heating & Lighting Company, while 
slender covered lights are placed on a 
mirror background to give a shadow ef- 
fect as well as plenty of light for reading. 
In addition to the ceiling and side lamps 
there are parchment covered table lamps 
on small tables between the seats. The 
upholstered benches at each end of the 
car are finished in two tones, patterned 
green and electric blue. The carpeting 
of the car is figured brown with a trace 
of black. The floor of the smoking room 
is covered with asbestos tile, while the 
seats in this compartment are covered 
with brown leather. As an experiment, 
sponge rubber is used as padding under 
the carpeting in the car. 


P.R.R. to Apply for R.F.C. Loan 
for Car Construction 


GENERAL W. W. ATTERBURY, president 
of the Pennsylvania, recently announced 
that the directors of that company had 
authorized the making of an application 
to the Reconstruction Finance Corpora- 
tion for a work loan of $2,000,000, with 
which to construct 1,500 all-steel box cars 
of 50 tons’ capacity. The purpose of this 
loan is to increase employment and stim- 
ulate business. 

The construction of these cars would 


Many colors are featured in the C. & N. W. cars 
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give employment at the Pennsylvania 
shops to about 700 men for almost a half 
year, covering this fall and winter. In 
addition, it will give about an equal 
amount of employment to other outside 
shops and industries to furnish approxi- 
mately 19,000 tons of steel for the new 
cars and to manufacture the various spe- 
cialties fully to equip the cars. The 
company will promptly take up the sub- 
ject with the Reconstruction Finance 
Corporation so that if the loan can be 
obtained on satisfactory terms, work may 
begin as soon as possible. 


Air-Conditioned Cars on the 
New Haven 


The dining cars “John Bertram” and 
“Dreadnought” of the “Yankee Clipper” 
—New York-Boston train of the New 
York, New Haven & Hartford—have 
been air conditioned, and the New Haven 
plans eventually to so equip all of its pas- 
senger cars. The air-conditioning equip- 
ment filters the air, cools or heats it to 
the correct temperature, and corrects the 
humidity in accordance with weather con- 
ditions. Installation was made at the 
Readville shops of the company, and fu- 
ture equipping of the cars will also be 
done there. The system uses ice for cool- 
ing. The bunker, which is suspended be- 
neath the car, has a capacity for 1,400 Ib. 
of ice. 


Selection of Engineering Students 


There are many misfits in the profes- 
sions, as well as in the vocations, in all 
walks of American life. Stevens Institute 
of Technology has been attempting to find 
ways and means of making a better selec- 
tion of students in the field of engineer- 
ing. This year, for the second time, it 
gave a two-weeks’ course at its camp in 
northern New Jersey to high school stu- 
dents who have just finished the work in 
the junior class. The purpose was to give 
these students a thorough understanding 
of the requirements, as well as of the 
opportunities for engineers in various 
classes of engineering work. Leading 
engineers discussed at the morning and 
evening sessions the facts about and the 
opportunities in the various fields of engi- 
neering. A few hours each day were 
spent in simple surveying to give the stu- 
dents a rough idea of this activity. Men- 
tal, psychological, aptitude and numerous 
other tests were given to each of the 
students and each one was carefully 
studied as to background, ability, person- 
ality, etc., with a view to reporting at the 
end of the session on his fitness for engi- 
neering work. 

Among those who discussed special 
topics with the students were Dr. C. F. 
Hirshfeld, director of research of the 
Detroit Edison Company, on mechanical 
engineering; John C. Parker, president of 
the Brooklyn Edison Company, on elec- 
trical engineering; Robert C. Post, vice- 
president of Post & McCord, on steel 
construction; Ralph T. Walker, of Voor- 
hees, Gmelin & Walker, on architecture; 
Commander E. E. Wilson, president of 
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A Modern Freight Hauler 


Is it not a Fact that — 


railroad operating conditions are rapidly changing? 


freight must be moved faster, and “on time” deliveries must 


be assured? 


small-wheeled locomotives, with limited boiler power, are 
failing to meet requirements ? 


high-wheeled, big-boilered locomotives, wherever used, are 
saving the day, paying for themselves, and boosting net 


earnings? 


it is more profitable to invest money in new, strictly up-to- 
date locomotives, than to spend it on the maintenance and 
repair of obsolete power ? 


It takes Modern Locomotives to make money these days ! 


THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA 


ae se 


the Chance Vought Corporation, on aero- 
nautics; William L. Batt, president of the 
SKF Ball Bearing Company, on manu- 
facturing; Dr. Irving Langmuir, assistant 
director of the research laboratories of 
the General Electric Company, on re- 
search; and Roy V. Wright, editor of the 
Railway Mechanical Engineer, on rail- 
roading. 


P.R.R. Plans N. Y.-Philadelphia 
Electric Operation in February 


Electric train service between New 
York and Philadelphia will be inaugurated 
by the Pennsylvania next February, ac- 
cording to plans recently outlined by M. 
W. Clement, vice-president in charge of 
operation. Work at all points between 
these two cities shall be pushed forward 
with that date as a goal. 

The greater portion of the construc- 
tion work incident to electrifying the line 
between the two major cities has been 
completed. Electric operation of trains 
in suburban service between Trenton and 
Philadelphia has been in effect since July 
1, 1930. 

Some of the electric engines that will 
haul these passenger trains in this terri- 
tory are being received at the present 
time. A total of 52 will be required for 
handling through passenger trains be- 
tween New York and Philadelphia. All 
of them will have been received prior to 
February, under the present working 
schedule. Suburban trains in this scction 
will be of the multiple-unit type. 


General American to Operate 
Armour Tank Cars 


Lester N. Selig, president of the Gen- 
eral American Tank Car Corporation, has 
announced the acquisition of all the tank 
cars of Armour & Co., and of Penick & 
Ford, manufacturers of food syrups. Un- 
der the terms of the transfer, General 
American will lease to these companies 
all of their tank car requirements for a 
period of years. The cars will be oper- 
ated and maintained through General 
American’s organization as a part of their 
fleet of 30,000 tank cars. 

Purchase of these cars is another step 
in the expansion of the company’s oper- 
ations in the food industry. Formerly it 
confined itself largely to the petroleum 
industry, but in recent years foodstuffs 
and chemicals supply the major portion of 
its business. 

The company now supplies all cars used 
by Swift & Co. and a number of smaller 
packing concerns. Through the General 
American Pfaudler Corporation it oper- 
ates a fleet of glass-lined milk cars. 
Armour & Co. has operated about 500 
tank cars in the transportation of lard, 
animal fats and tallows. These products 
are loaded as liquids, each car being 
equipped with heater coils to facilitate 
unloading. 

Penick & Ford’s principal product is 
table syrup. The company also produces 
other refined syrups which are sold in 
tank car quantities to manufacturers of 
candies and other food products. It also 
deals in molasses in wholesale lots and 
has about 200 tank cars. 
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Supply Trade Notes 


THe C. K. Cairns Company, Cincin- 


nati, Ohio, has been appointed represen- 


tative in that district for the Rawlplug 
Company, Inc., New York. 


THE COLUMBIA STEEL CORPORATION, a 
subsidiary of the United States Steel Cor- 
poration, plans to construct a $400,000 ad- 
dition to its plant at Torrance, Cal. 


Bert C. WILKERSON has been appointed 
sales representative of the PEERLESS 
EQUIPMENT CoMpaANy for the southern 
and eastern territory with headquarters 
at 230 Park avenue, New York. 


Tue DousLE SEAL RING CORPORATION, 
New York, has appointed H. G. Erb as its 
district representative for the New Eng- 
land territory, with headquarters at Bos- 
ton, Mass. 


J. T. STEPHENSON, who represents a 
number of railway supply manufacturers, 
has removed his office from the Munsey 
building to the Washington Loan & Trust 
building, Washington, D. C. 


Joser T. Ryerson & Son, Inc., Chi- 
cago, is planning to celebrate the nine- 
tieth anniversary of its establishment on 
November 1. The business was started 
in November, 1842, by Joseph Ryerson. 


Joun H. Tuomas, assistant vice-presi- 


. dent of the Celotex Company has resigned 


to become vice-president of the American 
Flange & Manufacturing Company, 350 
Fifth avenue, New York. Mr. Thomas 
will have charge of the company's metal 
insulation department. 


E. C. BRANDT, assistant works manager 
of the Westinghouse Electric & Manufac:- 
turing Company, has been appointed man- 
ager or renewal parts in all Westinghouse 
plants. He will have full responsibility 
for manufacture at the Homewood (Pa.) 
works. . 


THE GENERAL REFRACTORIES COMPANY, 
Philadelphia, Pa., has concluded an ar- 
rangement with the McLeod & Henry 
Company, Troy, N. Y., whereby the 
former is now in position to offer to the 
trade the Carbex (silicon carbide) com- 
modities manufactured by the McLeod & 
Henry Company. 


W. J. Harris, purchasing agent of the 
AMERICAN Car & Founpry COMPANY, 
New York, has been appointed purchasing 
agent also of the J. G. Britt COMPANY, 
an affiliate of the American Car & Foun- 
dry Company; F. J. Larxrns has been ap- 


pointed supply agent, under Mr. Harris, 


with headquarters located at Philadelphia, 
Pa. 


MANNING, MAXWELL & Moore, INC., 
have acquired the business of the Box, 
Crane & Hoist Corporation, Philadelphia, 
Pa. The business thus acquired will be 
merged with that of the Shaw Electric 
Crane Company, a Manning, Maxwell & 
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Moore subsidiary, in the Shaw plant at 
Muskegon, Mich., the merged businesses 
operating as the Shaw-Box Crane & Hoist 
Company. 


M. SCHILLER, in addition to his dutics 
as vice-president of the Superheater 
Company of New York and Chicago, has 
been elected treasurer of that company, 
to succeed W. F. Jetter, recently resigned; 
F. J. Dolan has been elected assistant 
secretary and assistant treasurer of the 
company; Thomas F. Morris has been 
elected treasurer and assistant secretary 
of the Superheater Company, Limited, oi 
Montreal, Que., also to succeed Mr. Jetter, 
resigned. 


J. W. Speer, formerly manager ma- 
chinery electrification of the Westinghouse 
Electric & Manufacturing Company, East 
Pittsburgh, Pa., has been appointed man- 
ager commercial air-conditioning products, 
Diversified Products Department, in 
charge of the sale of commercial and rail- 
way aif-conditioning apparatus. W. C. 
Goodwin, Supply Engineering Department, 
is in charge of engineering and develop- 
ment. 


W. H. Marlann, president of SANFoR! 
Mitts, Sanford, Me., has been elected 
president of L. C. Cuase & Company, 
Inc.; Georce B. Ocan, formerly resident 
partner of the Chase Company at Chi- 
cago, has been elected general manager; 
W. N. CAMPBELL, president of the Good- 
all Worsted Company, has been elected 
treasurer, and W. O. Emery, of Sanford, 
clerk. In addition to these officers the 
directors include Frep C. Hopewett, 
president of the Reading Rubber Manu- 
facturing Company, and Grorce K. Rir- 
LEY, president of the Troy Mills, Troy, 
N. H. The sales office has been moved 
from Boston to New York and genera! 
headquarters have been opened at 295 
Fifth avenue, at which office all the affairs 
of the company as selling agents for 
Sanford Mills, the Reading Rubber Man- 
ufacturing Company and the Troy Mills 
will be directed. 


Leon A. TownseEnp, of Baltimore, Md, 
and Charles J. Symington, of New York. 
president of the company, were appointed 
equity receivers for the Gould Coupler 
Company by Judge W. Calvin Chesnut 
in the United States Court in Baltimore 
on August 2. C. Schuyler Davis, of 
Rochester, N. Y., and Mr. Symington 
were appointed ancillary receivers in the 
U. S. Court in the Western district of 
New York on August 5, wherein the 
operating properties of the company are 
located. The equity proceedings, to 
which the company acquiesced, were in- 
stituted for the purpose of conserving its 
assets. In making the appointments both 
courts authorized the receivers to carry 
on the business. The receivers plan to 
proceed with the business, much as here- 
tofore, maintaining the usual contacts 
with the company’s customers and the 
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trade. The balance sheet of the company 
as of July 31 shows gross assets of 
slightly over $8,160,000 with total liabil- 
ities of about $3,040,000 including’ bonded 
indebtedness and accrued interest thereon. 


THE UNITED States STEEL CORPORATION 
has authorized an expenditure of about 
$5,000,000 for replacement and improve- 
ment of equipment in several of its plants 
located in Ohio, Illinois-Indiana, Alabama 
and Pennsylvania, according to an an- 
nouncement of Myron C. Taytor, chair- 
man of its finance committee. The pro- 
duction and installation of this equipment 
will give employment to a considerable 
number of men throughout the coming 
winter. 


Warp B. PerLeEY, president of the Ca- 
nadian Steel Corporation, Ltd., a sub- 
sidiary of the United States Steel Cor- 
poration, with plants at Ojibway, Ontario. 
retired on July 1, under the corporation’s 
pension plan and has been succeeded 
by J. W. Seens, president of the Canadian 
Bridge Company, Ltd., Walkerville, Ont., 
who will also continue in the latter posi- 
tion. 


H. BırcHard TAYLOR, of Philadelphia, 
Pa. has been elected president of the 
Diesel Engine Manufacturers’ Associa- 
tion, succeeding George W. Codrington, of 
the Winton Engine Company, Cleveland, 
Ohio, who are elected chairman of the 
board. E. T. Fishwick, of the Worthing- 
ton Pump & Machinery Corporation, con- 
tinues as chairman of the executive com- 
mittee. The association was organized in 
1928 and has since been active in promot- 
ing trade standards in the Diesel industry 
and in gathering various statistics on 
Diesel engines. 


D. L. Euspanx, C. C. Cox and Tom 
Turney have organized the firm of Eu- 
bank, Cox and Turney, with headquarters 
at 625 Walton building, Atlanta, Ga., to 
handle railway-industrial equipment and 
supplies for J. R. Johnson & Company, 
Inc., Richmond, Va.; the MacLean Fogg 
Lock Nut Company, Chicago; the Mac- 
Leod Company, Cincinnati, Ohio; the 
Buckeye Products Company, Cincinnati; 
the Rust-Oleum Paint Corporation, Chi- 
cago, and the Wisconsin Abrasive Com- 
pany, Milwaukee, Wis. Mr. Cox was for- 
merly with the Southern Wheel Company 
and Mr. Turney has been associated with 
the Galena Oil Corporation. 


PauL W. Corton, for the past 15 years 
northwest manager of sales for the Pa- 
CIFIC Coast STEEL CORPORATION, a sub- 
sidiary of the BETHLEHEM STEEL CoM- 
PANY, has been transferred to San Fran- 
cisco, Cal., as general manager of sales 
for the same company, with jurisdiction 
over the Pacific Coast sales. Mr. Cotton 
commenced his career with the Republic 
Iron & Steel Company, at Cleveland, 
Ohio; he was later transferred to St. 
Louis as manager of sales for the St. 
Louis district, remaining in that position 
until 1918, at which time he went with 
the Pacific Coast Steel Corporation, with 
headquarters located at Seattle, Wash. 
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Obituary 


Georce M. Gray, president of Peter 
Gray & Sone, Inc., Cambridge, Mass., died 
on August 10. 


Horace W. Woovrvurr, Jr., vice-presi- 
dent of the Gulf States Creosoting Com- 
pany, Hattiesburg, Muiss., died on Au- 
gust 4. 


Basi. W. MattHews, a New York ad- 
vertising man and formerly for a number 
of years with the copy service department 
of the Simmons-Boardman Publishing 
Company, died of a heart attack at his 
home at Scarsdale, N. Y., on August 21 
at the age of 46. 


FreD G. ZIMMERMAN, who resigned as 
vice-president, secretary and treasurer of 
the T-Z Railway Equipment Company, 
Chicago, in 1929, and who was formerly 
associated with the Charles R. Long, Jr. 
Company, the Okadee Company and the 
Viloco Railway Equipment Company, died 
in Louisville, Ky., on August 27. 


J. Mack RUTHERFORD, western advertis- 
ing manager of the Simmons-Boardman 
Publishing Company, publishers of the 
Railway Mechanical Engineer and other 
transportation magazines, with headquar- 
ters at Chicago, died suddenly on July 28 
at St. Luke’s hospital in that city following 
a minor operation., He was born at Grin- 
nell, Iowa, on May 18, 1892, and moved to 
Chicago in 1897, where he attended the 
public grade schools and Hyde Park high 
school. After leaving school, Mr. Ruther- 
ford entered the employ of the Clarke 
Stove Company, Chicago, and a short 
time later went with the Chicago Tribune 
in its classified advertising sales depart- 
ment. He entered the employ of the Sim- 
mons-Boardman Publishing Company in 
1916 as an advertising salesman and on 


J. Mack Rutherford 


October 1, 1929, was promoted to western 
manager in charge of advertising sales, 
the position he was holding at the time 
of his death. Mr. Rutherford was ac- 
tive in advertising circles in Chicago, be- 
ing a charter member and a director of 
the Dotted Line Club; he had also 
served as a director of the Engineering 
Advertising Association of Chicago. 
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Personal Mention 


General 


CHARLES A. GILL has been appointed 
superintendent motive power and rolling 
equipment of the Reading Company. Mr. 
Gill has been employed in railroad mo- 
tive power department work for 36 years, 
originally entering the service of that de- 
partment of the Baltimore & Ohio as a 


C. A. Gill 


call boy in 1896. Later he became a ma- 
chinist in the Mount Clare shops (Balti- 
more, Md.) of the same company, and in 
the years following acquired a varied ex- 
perience as mechanic, general foreman, 
master mechanic and general master me- 
chanic. On February 1, 1917, he was 
appointed superintendent of motive power 
of the Eastern lines of the Baltimore & 
Ohio, remaining in that position until 
February 10, 1931, when he accepted from 
the Soviet government a one-year ap- 
pointment as chief consulting engineer of 
the railway systems of the Union of So- 
cialistic Soviet Republics. In that ca- 
pacity he aided in the development of mo- 
tive power and ‘other equipment problems 
of the Soviet system, and also advised in 
the expenditure of the 1931 Russian rail- 
road budget, amounting to $1,700,000,000 
and covering some 60,000 miles of line. 
Mr. Gill’s first position upon his return 
from Russia early in 1932 was assistant to 
chief motive power and equipment of the 
Baltimore & Ohio, but about one month 
ago he became special representative of 
the Reading, which position he was hold- 
ing at the time of his recent appointment 
as superintendent of motive power and 
rolling equipment. 


Irwin A. SEIDERS, superintendent of 
motive power and rolling equipment, 
Reading Company, who was granted a 
leave of absence on August 15, was born 
on October 23, 1864. He was educated 
at the Tamaqua (Pa.) High school and 
entered railway service in January, 1882, 
as laborer for the Reading. From 1883 
to 1907, Mr. Seiders served with that 
road successively as depot hand brake- 
man, fireman, engineman, extra passen- 


(Continued on second left-hand page) 
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QUALITY 


Always 


O FORGINGS 


INSURE MAXIMUM TON-MILES FOR 
THE FEWEST MAINTENANCE DOLLARS- 


HAT means economy. Their great strength 
and durability give maximum insurance 
against the engine failures which jeopardize 


earning power and pile up maintenance expense 
—that means more economy plus safety. 


Dependable locomotive performance is so im- 
portant that there should be no compromise with 
quality in locomotive forgings. And there are 
no short cuts to high quality. 


The manufacture of quality forgings involves 
a series of necessary scientific operations. Each 
must be carefully executed under technical con- 
trol and properly correlated for best results. 


ALCO quality forgings are made from billets 
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American Locomotive Company 


which must pass rigid tests for chemical proper- 
ties and physical soundness. High carbon steels 
are subjected to a tensile test and alloy steels to 
a full section macroscopic test. The billets are 
properly preheated before forging, using indicat- 
ing and recording pyrometers to eliminate guess- 
work and the human element. The forgings are 
formed on presses and hammers of sufficient 
capacity to insure proper penetration well into 
the mass. The forgings are then heat-treated, 
again under pyrometer control, to insure the best 
in grain refinement and the highest ductility with 
the desired tensile strength. 


Experience proves that these forgings stand up 
under the severe stresses of hard service. 


New York N.Y. 


ger engineman and as regular passenger 
engineman at Tamaqua, Pa. On the lat- 
ter date he was promoted to the position 
of road foreman of engines at Reading, 


Irwin A. Seiders 


Pa., and in 1914 he became fuel inspector 
In October of the following year Mr. 
Seiders was appointed superintendent of 
motive power and rolling equipment, with 
headquarters at Reading. - 


J. C. GARDEN, general superintendent of 
motive power and car equipment of the 
Central region of the Canadian National, 
retired on August 1. Mr. Garden was 
born on November 16, 1867, at Kingston, 
Ont. Mr. Garden entered railroad service 
as a locomotive foreman with the Grand 


J. C. Garden 


Trunk (now part of the C. N. R.), in 
September, 1899. In 1902, he was ap- 
pointed general foreman at Toronto, 
Ont., and from 1909 to 1910, he served 
as master mechanic, Eastern lines. In 
1911, he was transferred to Battle Creek, 
Mich., as master mechanic at that point. 
From 1918 to 1920, Mr. Garden served 
as superintendent motive power shops at 
Stratford, Ont., and in 1921, he was ad- 
vanced to general superintendent motive 
power and car department, with head- 
quarters at Montreal, Que. In 1923, when 
the Grand Trunk was taken over by the 
C. N. R., Mr. Garden was appointed gen- 
eral superintendent motive power and car 
equipment, Central region. 
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Car Department 


C. W. Frey, master car builder of the 
Michigan Central, with headquarters at 
Detroit, Mich., has been appointed gen- 
eral foreman, with the same headquarters, 
to succeed J. S. Wilson, who has been as- 
signed to other duties. The position of 
master car builder has been abolished. 


H. S. Keppelman, general car inspector 
of the Reading, at Reading, Pa., has been 
appointed superintendent of the car de- 
partment, with the same headquarters. 
The position of general car inspector has 
been abolished. Mr. Keppelman was 
born at Reading on March 11, 1890. He 
was educated in the Reading (Pa.) pub- 
lic schools, and entered railroad service 
in June, 1906, as messenger for the 
Reading. The following year he became 
machinist apprentice and in April, 1911, he 
was promoted to machinist. In July of 
the same year he was appointed drafts- 
man, serving in that position until May, 
1916, when he became general car in- 
spector, the position he held at the time 
of his recent appointment as superinten- 
dent of the car department. 


Master Mechanics and 
Road Foremen 


J. J. SULLIVAN has been appointed mas- 
ter mechanic of the Nashville, Chat- 
tanooga & St. Louis, with headquarters at 
Atlanta, Ga., succeeding M. S. Ransom, 
deceased. 


C. H. Norton, shop superintendent of 
the Erie at Hornell, N. Y., has been ap- 
pointed master mechanic at Hornell and 
the position of shop superintendent has 
been abolished. 


B. E. Jones, formerly master mechanic 
of the Erie at Hornell, N. Y., has been 
appointed supervisor of motor cars, with 
headquarters at Cleveland, Ohio, succeed- 
ing C. F. Shultz, transferred. 


C. J. Gerpes, master mechanic of the 
Erie at Secaucus, N. J., has been ap- 
pointed to a similar position at Avoca, 
Pa. 


G. P. TracuTA, master mechanic of the 
Galesburg division of the Chicago, Bur- 
lington & Quincy, with headquarters at 
Galesburg, Ill, has had his jurisdiction 
extended to include the Beardstown divi- 
sion. 


M. W. DeWrrtt, road foreman of en- 
gines of the Columbus division of the 
Pennsylvania, has been appointed road 
foreman of engines of the Fort Wayne 
division. 


GeorcE Twist, locomotive foreman on 
the Canadian Pacific, at Nelson, B. C., 
has been promoted to division master me- 
chanic of the Kootenay division, with the 
same headquarters, to succeed P. S, Lind- 
say, who has retired. 


W. E. Corya, master mechanic of the 
Beardstown division of the Chicago, Bur- 


lington & Quincy, with headquarters at 
Beardstown, Ill., has been appointed to the 
newly created position of assistant mas- 
ter mechanic, with headquarters at Cen- 
tralia, Ill. 


M. Bropuy, road foreman of engines 
of the Delaware, Lackawana & West- 
ern at Hoboken, N. J., has retired from 
active duty after 49 years of service. 


O. B. CAVANAUGH, master mechanic of 
the Northwestern Pacific, with headquar- 
ters at Tiburon, Cal., has assumed also 
the duties of superintendent of motive 
power, following the death of W. T. 
Small, who held the latter position, with 
headquarters also at Tiburon. 


W. B. Empsury, superintendent of mo- 
tive power of the Second district of the 
Chicago, Rock Island & Pacific, with 
headquarters at El Reno, Okla., has been 
appointed master mechanic of the Okla- 
homa-Southern division, with headquar- 
ters at El Reno, and the position of su- 
perintendent of motive power of the 
Second district has been abolished. 


E. R. Hanna, master mechanic of the 
Arkansas and Missouri divisions of the 
Missouri Pacific, with headquarters at 
Little Rock, Ark., has been relieved of 
the Missouri division and has had his 
jurisdiction extended over the Memphis 
division and the Union Railway of 
Memphis, Tenn. The position of master 
mechanic of the Memphis division and 
the Union Railway of Memphis, which 
has been held by R. Smith, with head- 
quarters at Memphis, has Ween abol- 
ished. 


Shop and Enginehouse 


L. J. Larson has been appointed black- 
smith foreman of the Gulf, Colorado & 
Santa Fe, with headquarters at Cleburne, 
Tex. 


Roy GABLE, general foreman of the 
Norfolk & Western at Shaffers Crossing, 
West Roanoke, Va., has been appointed 
day enginehouse foreman. 


Warrer BupwELL, master mechanic ot 
the Shenandoah division of the Norfolk 
& Western, has been transferred to 
Shaffers Crossing, West Roanoke, Va., as 
general foreman. 


A. HAMBLETON, master mechanic of the 
Missouri division of the Chicago, Rock 
Island & Pacific, at Trenton, Mo., has 
been appointed general foreman, with 
headquarters at Shawnee, Okla. 


Obituary 


Louis Lavore, general purchasing agent 
of the Canadian National, with headquar- 
ters at Montreal, Que., died in that city 
on August 19 at the age of 52 years. 


WruraM T. SMALL, superintendent of 
motive power of the Northwestern Pa- 
cific, with headquarters at Tiburon, Cal. 
died on July 31 following a heart attack. 
He was appointed superintendent of mo- 
tive power in 1922. 
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Centennial Number 


One Hundred Years With the Railroads ........................... 


During the formative years of railroad development the American Railroad Journal (now the Railway Mechan- 
ical Engineer), the first industrial publication to be established in America, played a big part in stimulating 
intelligent interest in railways throughout the settled part of the United States. The discussions in its early 
volumes assisted in evolving the technique of railway building. How the paper has adapted itself to the 
changes of 100 years. 


Railroads’ Contribution to the National Welfare ................... 


A review showing the profound influence which the railroads have had during the past century on the economic, 
political and social welfare of the nation. Railroads made available the almost unlimited natural resources of 
the interior of this continent. Contributed greatly to the national wealth. 


Steam Makes Tramways into Railways ........................... 


Early builders of locomotives and cars, and pioneer railroad men accomplish the seemingly impossible in compara- 
tively few years with the result that much of engineering science has to be revised. 


A Century of Progress in Car and Locomotive Maintenance ......... 


This article reviews the evolution of locomotive and car shop practices from the days when machine-tool de- 
velopment was still in its infancy up to the time when the present improved methods of shop scheduling and 
layout were well developed. 


Mechanical Associations Play a Vitally Important Part ............. 


The Master Car Builders’ Association was organized in 1867 and the American Railway Master Mechanics’ 
Association was formed the year following. These two associations which now compose the present Division V, 
Mechanical, American Railway Association have contributed materially to railway progress. 


The Railway-Supply Industry ......................0 0.00.0 cece e 


A review of the many contributions which the manufacturers of railroad equipment have made toward the de- 
velopment of rail transportation. The work of the riilway-supply industry has made the tremendous develop- 
ment of railways possible. 


Published on the first Thursday of every month by the 


Simmons-Boardman Publishing Company 


34 Crystal Street, East Stroudsburg, Pa. Editorial and Executive Offices, 
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One Hundred Years 
With the Railroads 


N January 2, 1832, D. Kimball Minor, then part 

proprietor of the Daily New York American, 
published the first issue of the American Railroad 
Journal. The Railway Mechanical Engineer of 1932 
is a direct descendant, without a break in the line, of 
this century-old 16-page “advocate of internal im- 
provements”. 


The Pioneer Publisher 


When Mr. Minor, convinced by the success of George 
Stephenson’s “Rocket” in England two years earlier 
that railroads were bound to effect a revolution in 
“internal improvements”, pledged himself to his pro- 
spective subscribers that the American Railroad Journal 
would be issued weekly for at least one year, there were 
less than 200 miles of 
railway in operation in the 
United States. Except 
for the experimental use 
of the “Atlantic” and its 
predecessor on the Balti- 
more & Ohio, the “De- 
Witt Clinton” on the 
Mohawk & Hudson and 
the “Best Friend” on the 
Charleston & Hamburg, 
horses furnished the mo- 
tive power for the oper- 
ation of the twelve pro- 
jects then in service. The 
1From 1849 to 1886, inclusive, the Journal claimed 1831 as its natal 
year. How this came about is indicated by the following quotation from 
a statement which was printed in the latter part of the press run of the 
first issue: “An apology, also may not be improper for some of the 
errors which have unavoidably resulted from the haste in which this 
number has been gotten up—a prominent one of which is the date in a 
Part of the impression, being 1831, instead of 1832, as it was intended to 


wish all who may receive this unbidden visitor a happy New Year.” 
[Italics are in the original.] 
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The Cover 


On the cover of this issue the first page of 
Volume 1, Number 1, of the American Rail- 
road Journal has been faithfully reproduced. 
The paper, discolored with age, at some time 
long past appears to have been salvaged from 
a fire, the scars of which, in the form of 
water stains show at the edge of the sheet. 


highways were generally of poor quality and of little 
use to the expanding commerce of the country, which 
depended largely upon canals and navigable rivers. 
Canal stocks were at the height of their popularity 
as investments. 

A hint of Mr. Minor’s vision and a vivid picture of 
the shortcomings of waterways as commercial high- 
ways are contained in the following comment in the 
first issue concerning a proposed railroad to connect 
Lake Erie with New York City by the southern tier of 
New York counties: “It would prevent a recurrence of 
the state of things which now exist in this city [New 
York]. There would not then be, as there now is, 
thousands of barrels of flour and other kinds of pro- 
duce, in proportion, frozen up in canal barges and in 
sloops on the Hudson; salt would not be selling in 
Albany for two dollars 
and fifty cents per bushel, 
and pork at two dollars 
per hundred for want of 
salt to save it, whilst it is 
worth from five to seven 
dollars in this city. Coal 
would not then sell here 
for fifteen or sixteen dol- 
lars per ton, nor oak wood 
at mine, and hickory at 
thirteen dollars per cord, 
as has been the case for 
two or three weeks past, 
if railroads were in gen- 
eral use; but all kinds of business would move on regu- 
larly and be more nearly divided throughout the year. 
Produce could come to market as well in January as in 
July; and the farmer would not be obliged in order to 
get his crop to market in the fall to neglect preparing 
for the next.” [The italics are in the original.] 
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But if there were only a few short railways in opera- 
tion at the beginning of 1832, some vision of the possi- 
bilities had begun to take hold of the popular imagina- 
tion in many sections of the country then settled. In 
the first issue of the Journal appears a list of some 20 
railroads in New England, New York, New Jersey, 
Pennsylvania, Delaware, Virginia, and South Carolina, 
which were then under construction, and a list of 25 
other projects in New York alone. for which charter 
applications were to be made at the ensuing session of 
the State Legislature. Most of these latter projects 
were of relatively local character connecting adjacent 
cities or villages, and few of them called for capital 
exceeding a million dollars. There were several notable 
exceptions, however. One of these was the line to 
connect New York and Lake Erie, raged mentioned, 
which proposed a capital of $10,000,000. Two separate 
applications were made for roads from Albany to Buf- 
falo, one of which called for a capital of ten million 
dollars and the other, seven million dollars. The New 
York and Lake Erie project received its charter, but 
the two ambitious projects to connect Albany and 
Buffalo gave way before applications for local roads 
covering parts of the same general route, which 
ultimately became welded into the present New York 
Central System. The proposal of a through route by 
rail, parallel to the Erie Canal, would scarcely command 
the support of the New York legislature of that day. 

Prior to the chartering of the New York and Erie 
(which, following a receivership in the late 50’s, became 
the Erie Railroad), the Baltimore & Ohio, with its pro- 
posal to connect Baltimore with the Ohio River, was 
the most ambitious railway project under way. Consid- 
ering the state of development of the country and the 
established position of canals, both of these projects 
called for colossal expenditures, Although the objec- 
tives in neither case were ever lost sight of and were 
ultimately attained, it is evident that the smaller pro- 
jects designed to serve the needs of local commerce 
were more in keeping with the resources of the times 
and the experimental character of railway construction 
and operation. Competing through routes were actual- 
ly completed in much the same time via continuous 
chains of independent links. 

Although the interest in railroads was becoming wide- 
spread, few of those actively engaged in promoting rail- 
roads were yet convinced of the practicability of the 
steam locomotive, and an item of no small expense, both 
in the construction and maintenance of railway tracks, 
was the path for the horses. 

Several locomotives had been run on rails in America 
prior to 1832, notably the “Stourbridge Lion” which 
Horatio Allen had purchased in England for the Car- 
bondale and Honesdale line of the Delaware & Hudson 
Canal Company, the “Tom Thumb” of Peter Cooper, 
and the first locomotive built by Davis & Gartner for the 
Baltimore & Ohio, the “DeWitt Clinton” on the Mo- 
hawk & Hudson and the “Best Friend” on the Charles- 
ton & Hamburgh line in South Carolina. The Tom 
Thumb and the Stourbridge Lion proved impracticable. 
The Davis & Gartner locomotive, with which the name 
of Phineas Davis of York, Pa., has long been asso- 
ciated, had proved itself capable of conveying a gross 
load of 15 tons at 15 miles per hour on the level, but 
its weight of 314 tons was considered too light to be 
used advantageously upon ascending grades, 

The trial of the locomotive “Atlantic”, the second 
built by Davis & Gartner, which weighed 61% tons in 
working order, during 1832 demonstrated to the satis- 
faction of the officers of the Baltimore & Ohio the eco- 
nomic advantage of steam motive power over horses. 
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The full advantage of steam, however, was still un- 
appreciated, as officers of the Baltimore & Ohio, in 
estimating the possibilities of steam based on the results 
attained with the Atlantic, considered an adhesion of 
one-eighth of the weight on the driving wheels as the 
maximum probably obtainable, with about one-twelfth 
as the amount available for adhesion under the worst 
state of the rails. Incline planes operated by stationary 
engines and cables were considered an essential feature 
of steam railway construction, for a number of years 
after 1832, where grades of any magnitude were en- 
countered. 

Such were the conditions at the time Mr. Minor 
undertook to create a periodical publication to be de- 
voted in the main specifically to the interests of the 
new mode of transportation. 

Although the seeds of popular enthusiasm for the 
new form of internal improvement were sprouting in 
widely scattered spots all over the civilized portion of 
the United States, this enthusiasm was notably lacking 
in the City of New York, then, as now, an important 
financial center. Its capital was heavily invested in 
canals, and its harbor and tributary navigable water- 
ways gave it commercial access to relatively wide areas 
—two considerations conducive to skepticism as to the 
future importance of railroads. 

This was reflected in the skepticism as to the feasi- 
bility of the new publication among Mr. Minor’s friends, 
who counselled him against launching such a visionary 
undertaking. Where was the material to come from 
and who would read the paper?? Although in later 
years Mr. Minor was forced to admit that, considered 
as a business venture, his friends were right, the Amer- 
ican Railroad Journal for many years retained his per- 
sonal interest above all the other projects in which he 
engaged from time to time. In spite of disappointment 
in the matter of circulation, which he hoped he could 
build up to two or three thousand, and the difficulties 
of collecting the amount of his subscriptions imposed 
by the many kinds of currency and the lack of machin- 
ery for exchange, he continued to edit and publish the 
Journal for four years during such leisure as his regular 
duties of publishing a daily newspaper in the city of 
New York allowed. At no time within these first four 
years did the circulation, widely scattered throughout 
the settled portion of the country, reach one thousand 
and receipts from subscriptions, when not paid in Unit- 
ed States notes, were subject to discounts in New York 
varying in amount fo as high as 25 per cent. 


The Scope of the Paper 


During these first years the sixteen pages which con- 
stituted each issue were divided between material deal- 
ing with the development of railroads and other inter- 
nal improvements and “literary and miscellaneous se- 
lections from foreign journals with the review of new 
publications as prepared for the New York American 
and the general news of the day—excluding all political 
matter, excepting what may be deemed of general inter- 
est”. 


„7 In the third issue of the Journal the editor shared his amusement with 
his readers at some of the comments on the publication which he had 
received in his mail: “And first, as to the title of this periodical, we 
have been not a little amused at the comments it has excited. ‘The Rail- 
road Journal! Phoebus, what a name!’ ʻI should as soon think,’ cried 
a gentleman in our hearing, ‘of a Patent-Furnace or Cooking-Stove- 


Journal! A newspaper devoted to Rail-roads? You might as well have 
an Aqueduct Chronicle, or a Turnpike Commentator, as a Rail-road Jowr- 
nal! ‘Certainly,’ echoes another; ‘and the Steamboat-Aegis, or the 


Steam-Bath Locomotive, or the Steam-Scouring-Visitor, would be a far 
more attractive title!’ So they might—so they might, Gentlemen: and 
you may add, that ‘the Automaton-Working-Man’ would be a more en- 
couraging title still to those who sit with their arms folded quietly at 
home, and when the whole world is awake and bustling about them, not 
only put their hands to no work of enterprize, but close their ears to the 
din of business, and shut out all sounds that would remind them of 
strenuous exertion.” The main title remained unchanged for 55 years. 
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Walter Hancock's steam carriage (England)—Title page illustration used in the November 17, 1832 issue 


All of the business information was not devoted to 
the development of railroads. While personally con- 
vinced of the superiority of railroads and advocating 
their development, Mr. Minor never discriminated 
against those who believed in other forms of internal 
communication (canals and highways) and the early 
volumes contain much data concerning the operation of 
canals based on official reports, as well as discussions by 
those who believed in their superiority. The Journal 
also did much to stimulate interest in the improvement 
of the highways, serving as a medium for the study of 
the economics of good road construction and of the 
methods of construction developed by M’Adam, a Brit- 
ish highway specialist of the day whose name is still 
associated with the type of construction he advocated. 

Although highways, which were well nigh impassible 
during the winter in some parts of the country, never 
became a serious contender for the position which the 
railways were rapidly taking as the premiere transporta- 
tion agency in America, the development of the steam 
carriage in England for operation on the highways had 
so far progressed in 1832 that it then seemed by no 
means certain that steam motive power on the highway 
might not leave the extensive construction of railways 
without economic justification. 

In adhering to his purpose as an “advocate of internal 
improvements” of presenting the case of all mediums 
of communication and letting the truth prevail, Mr. 
Minor published serially extensive extracts from the 
hearings before committees, first of the House of Com- 
mons and then of the House of Lords, on steam car- 
riages. A perusal of the transcript of the testimony 
before these committees discloses that several types of 
steam carriages had then been developed by a number 
of inventors; that they were operating on the highways 
in England, some in experimental service and others in 
regular competition with horse-drawn stage coaches; 
that average speeds of from eight to twelve miles an 
hour were considered practicable, with maximum speeds 
in excess of 20 miles an hour being successfully attained, 
and that these carriages were successfully negotiating 
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the highways as they found them. In at least one case 
a boiler pressure approaching 250 Ib. per sq. in. was 
being carried. This development continued to occupy 
public attention in England until some five years later 
and ultimately disappeared. This was partly the result 
of the unwillingness of Parliament to follow the recom- 
mendations of the Committee of the House of Commons 
to regulate tolls to prevent discrimination against these 
vehicles, which thus continued to be at the mercy of 
local highway boards. In the meantime, the capacity of 
steam locomotives on railways, built with comparatively 
easy grades for mass transportation, was becomming 
more evident, a condition with which steam on the high- 
ways could not compete. 

A reproduction of the Table of Contents of the issue 
of June 23, 1832, gives a fair cross-section of the con- 
tents of the paper during its early years. 


Through Fire and Panic 


Although the publication had been a losing venture 
from the outset—the publisher sustained a loss of one 
thousand dollars during the first two years—its first 
serious set-back occurred in the great fire of December, 
1835, in which New York City, with a population of 
about 200,000, suffered a twenty-million-dollar loss. 
From the beginning Mr. Minor had printed 1,500 copies 
of each issue and had a stock of between four and five 
hundred sets of back issues, from the sale of which he 
was beginning to build up a substantial revenue. The 
columns of these back issues contained a collection of 
the best engineering information of the day concerning 
the construction of railways and a mass of invaluable 
data on operating results of railways and canals in the 
form of reprints of annual reports, notably of the Balti- 
more & Ohio Railroad and of the New York State 
Canal Commission. Four hundred of these sets were 
destroyed in the fire. 

The fire delayed the publication of the last two issues 
of 1835, but the volume was completed early in Janu- 
ary, 1836. ; 

Such a loss, after four years of struggle to make the 
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venture pay, might well have ended the career of the 
American Railroad Journal. On the contrary, how- 
ever, it seems only to have stiffened the determination 
of this pioneer publisher of specialized class papers.® 
“The work must and will be continued,” he wrote in 
the January 2, 1836, issue, “and as I have relinquished 
the publication of the New-York American, with which 
I was connected for 10 years, with a view of devoting 
myself exclusively to my periodicals, I shall be able to 
render them, and especially this Journal, more worthy 
of patronage,—therefore every friend of Internal Im- 
provement is requested to aid in its circulation, and 
support.” 

in July, 1836, Mr. Minor took George C. Schaeffer, 
“a gentleman of education and a practical engineer,” 
into partnership. Mr. Schaeffer, who for several 
months had taken an active part in editing the Journal 
and the Mechanics’ Magazine, was placed in charge of 
the editorial department of these two publications, a 
relationship which he bore to them until the end of 
1843. At the same time, in order to improve his for- 
tunes, Mr. Minor became the selling agent for a wood- 
working machine in most of the southern, central and 
western states. 

With little more than a year in which to recover from 
the losses caused by the fire, evidences of distress 
caused by the great financial panic of 1837 began to 
appear in an occasional frank editorial statement made 
in an endeavor to induce the readers of the paper to 
come forward more promptly with the payment of their 
subscriptions.* By the middle of the year the revenues 
were insufficient to meet bills for labor alone and, after 
the issue of August 26, 1837, it became necessary to 
suspend publication for an announced period of four 
weeks. Actually, however, the next issue did not 
appear until January 13, 1838, at which time the issue 
of September 2, 1837, was published and all of the 
issues of the 1837 volume were finally completed on 
March 24, 1838. Thus the publishers kept faith with 
their subscribers for the year 1837, but they were unable 
to resume publication until July, 1838. The paper re- 
appeared as a semi-monthly with a much reduced page 
size, and the Mechanics’ Magazine had been merged 
with it. In the meantime, Mr. Minor sought other 
activities to supplement the income from his publishing 
ventures. 


Temporarily Beaten 


In 1838 he undertook an extensive tour of inspection 
of public works and manufacturers in a number of the 
eastern states, partly in the interests of editorial mate- 
rial and partly for the purpose of collecting overdue 
accounts. A year later he was forced to sever his con- 
nection with the paper entirely, not, however, without 
expressing the hope that “I may, with returning pros- 
perity, yet acquire an interest in it again.” Egbert 


?In addition to the American Railroad Journal, Mr. Minor was the 
ublisher of the Mechanics’ Magazine and Register of Inventions and 
mprovements; the New York Farmer and American Gardener's Maga- 
zine; the Quarterly Journal of Agriculture, Mechanics and Internal Im- 
provements, and the Apprentice’s Companion. 


«Here is a sample from the issue of July 15, 1837: 

Compiaints.—This is the age of complaints—some people complain 
hecause we send them a circular, a ‘dunn’ as they call it, after sending the 
Journal several ycars, without payment, as though we could live on Pi,— 
others, a small number it is true, complain because we omit to send our 
bills when due, according to the terms, in advance—as they wished to dis- 
continue it, but forget to what period they had paid—others complain 
that they do not get the work regularly—as though we were Amos Ken- 
dall—or not at all, having removed, and omitted to give us notice to change 
the direction of the Journal—indeed these are only a few of the complaints 
which reach us, in these times of ‘shin plasters,’ and depreciated currency, 
we like to have said ‘of better currency’—whilst we, in our turn, con- 
tribute our share to the general stock of grumbling, by saying that those 
who have so many causes of complaint against us and the Journal will 
soon have their troubles, on that subject at least, removed by its natural 
death, unless those who are indebted for it soon pay the amount due.” 
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Hedge, a printer, became Mr. Schaeffer’s partner, an 
arrangement which continued from July, 1839, until 
April, 1842. Mr. Schaeffer then conducted the paper 
alone for the next year. 

True to his purpose, Mr. Minor rejoined Mr. Schaef- 
fer early in March, 1843. The paper had been made a 
monthly at the beginning of that year. A year later 
Mr. Minor again became sole proprietor and continued 
to conduct the publication as a monthly until January, 
1845, evidently, with better fortunes. He then restored 
the publication to its old form as a weekly under the 
title “American Railroad Journal and General Adver- 
tiser for Railroads, Canals, Machinery, Steam Boats 
and Mines”. 

Typically a pioneer, Mr. Minor could not be com- 
pletely satisfied for long with the prospect of conduct- 
ing an established business. In November, 1846, he 
moved himself and the Journal from New York to 
Philadelphia where he continued to publish the Journal, 
along with his duties as the proprietor of the Franklin 
House,® until the end of 1848, as the American Rail- 
road Journal and Iron Manufacturers’ and Mining 
Gazette. 

In December, 1848, Mr. Minor moved the publication 
back to New York preparatory to its sale to the J. H. 
Schultz Company. 


A “Forty-niner” 


The transfer was consummated at the end of January, 
1849. In the issue of February 3 Mr. Minor bid fare- 
well to the Journal, which for nearly eighteen years had 
been his hobby and his pleasure, and which, like the 
industry it served, was now well established. “To sus- 
tain the Journal,” he wrote, “till it reached a successful 
position, required exertions and sacrifices, which few 
were aware of; yet with all our efforts we have not 
been able, at all times, to give it the requisite attention 
to make it what the railway interest of the country de- 
manded. It has, however, been gradually extending its 
circulation until it reaches every state in the Union— 
except Iowa, Arkansas and Texas—and also Canada, 
New Brunswick, Cuba, England, France and Germany. 

“One thing we may now say—though it may be said 
to argue little for our sagacity—we have rarely ever 
solicited a subscriber to the Journal, and never a per- 
sonal favor on its account—and, whilst we desire to 
acknowledge many, very many, courtesies from those in 
charge of different lines of railway, it is our pride and 
our pleasure to be able to say, that pecuniary or per- 
sonal advantage, has not been the first and greatest 
motive for carrying it on. This will, and probably 
should, be regarded as a fault—by some not to be 
excused. Be it so then—in the estimation of others 
but to us it is a rich reward to have been instrumental, 
during so long a period, in the advancement of an en- 
terprise which contributes so largely to the necessities, 
the comforts, and the wealth of the masses—the mil- 
lions—even though we only share equally with them in 
the benefits resulting from our labors.” 

Having “seen the railway, from its humblest begin- 
ning, grow into strength and manhood”, the spirit of 
the pioneer sought new adventure where his vision of 
the future need not be circumscribed by the dull realities 
of an established civilization. Mr. Minor’s plans were 

5 The following advertisement appeared in the issues of 1847: “The 
undersigned takes the liberty of calling the attention of the readers of the 
Journxav to the fact that the Office is removed from New York to the 
Frankuin Horse, Philadelphia, where he will be always pleased to meet 
and greet them. They will not only find a pleasant Reading room with 
lots of foreian periodicals, treating of Railroads and Machinery, but they 
will always find good-sized and airy rooms—clean beds—and a well su? 
plied table. If they would have further proof of this, they have only E 


call, and judge for themselves, and much oblige the proprietor, D. 
MINoR.” 
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Title-page illustration used beginning with the January 5, 1833, issue 


made for departure for California as soon as the sale 
of the Journal—and the collection of his outstanding 
accounts—would permit. His intention was to go via 
Panama where he expected to spend two weeks in the 
examination of the route of the proposed railway across 
the Isthmus. 


The Second Publisher 


Under the regime of John H. Schultz, the new pub- 
lisher whose connection with the paper continued until 
near the end of 1881 there was a decided change in the 
character of the Journal. Railways were thoroughly 
established as the principal agency of communication, 
though the growth of the system was clearly in its 
infancy. 

“It (the locomotive railway system) will not have 
achieved its highest work,” wrote the new publisher, 
“till it has harmonized political differences and elevated 
all men to the highest social condition of which they 
are capable. When the net work of railroads shall 
cover the continent from the St. Lawrence to the Rio 
Grande and from the Atlantic to the Pacific, there need 
be no fear of discussing the value or the permanency 
of the Union. The Union of the states will not then 
be a mere paper constitution, but a social and practical 
reality. * * *” 

“There is danger of over action in the cause of rail- 
ways as well as in other branches of business. It is 
no longer wise for capitalists and stockholders of rail- 
ways or business men of any sort to leave the work to 
so few hands as heretofore. 

“Others besides directors, engineers and contractors 
require to possess some knowledge of the practical 
workings of railways and their relations to property 
and life.” 


Finance Becomes the Center of Interest 


During the early years of the new regime some atten- 
tion was paid in its columns to the growing internal 
problems of the railroads. For instance, the subject of 
locomotive boiler explosions, which was becoming trou- 
blesome at the time and concerning the causes of which 
there was no exact information and much fantastic 
theory, was discussed in contributed articles, in com- 
munications and in well considered editorials during 
this period. At the outset, space was also devoted to 
“Steam Navigation, Commerce, Mining, Manufactur- 
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ers,” as set forth in the sub-title. But as the years 
passed the columns of the Journal became more and 
more devoted to railway financial affairs and operating 
results. During the 60’s, the Civil War, as seen through 
its columns, was just one of the factors affecting the 
money market and influencing railway earning capacity 
and security values,—a favorable factor during the later 
years of war so far as the northern roads were con- 
cerned. Such discussions of government financing as 
appeared were largely from the viewpoint of their effect 
on private investments. Scarcely a hint of the terrible 
struggle which was convulsing the nation escaped from 
the editorial pen.® 

Henry V. Poor succeeded Mr. Minor as editor, a 
position which he occupied until 1862. The office of 
the Journal had been accumulating official reports of 
railways and canals since the beginning of its career. 
Mr. Poor, sensing the value of the information buried 
in these reports, used them as the basis for a complete 
railway financial reference work which was published 
late in 1860 by the J. H. Schultz Company. This work, 
which appeared in three volumes, was entitled “A His- 
tory of the Railroads and Canals of the United States 
of America” and dealt with “their progress, cost, reve- 
nues, expenditures and present condition”. 

Two years later Mr. Poor left the Journal to devote 
himself to the establishment of this service. Although 
the Civil War interfered for several years with the 
carrying out his plan of continuing the issuance of 
railway manuals annually, their publication was resumed 
in 1868. Poor’s Manuals today not only cover the rail- 
were, but public utilities and industrial corporations as 
well, 


A Transition Begins 


John H. Schultz continued the Journal, with no 
change in character, as both editor and proprietor, suc- 
ceeding Mr. Poor in the former position, until late in 
1879. Then, with the advent of a new editor, Harlan 
A. Pierce, a new policy was announced in the Septem- 
ber 20 issue. The paper having now fulfilled the object 
for which it was founded ; namely, “to aid and encourage 
in its infancy the growth and development of a power 
which now threatens to become greater than the source 
from which it was derived,” was to undertake “free 
and impartial discussions of the questions at issue be- 


* Exceptions to this statement are occasional comments on the losses 
suffered by the Baltimore & Ohio because of its location in the field of 
several military operations. 
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tween railroads and the public, the railroads and their 
employees, as well as the financial condition and general 
management thereof”. Upon the questions at issue be- 
tween the people and the railroads, “it will urge the 
aggrieved parties *** ta settle their disputes themselves 
before politicians shall take them out of the hands of 
both and control the roads in the interests of a Ring of 
demagogues, speculators and contractors, as was the 
Erie Canal”. 

The change in editorial emphasis inaugurated by Mr. 
Pierce marked the beginning of a transition period in 
the character and purpose of the American Railroad 
Journal which lasted for some eight years. During 
these years several reorganizations in the management 
of the publication occurred. In September, 1881, the 
American Railroad Journal Company was organized 
with Mr. Schultz as president and George F. Swain, 
treasurer. About a year later Mr. Schultz retired and 
Mr. Swain took the leadership. In March, 1883, the 
publication was changed from a weekly to a monthly 
and the company was reorganized as the Phenix Pub- 
lishing Company of New York, of which Mr. Swain 
was the president. At the end of the year the all- 
inclusive sub-title was dropped. 

In June, 1884, under the editorship of J. Bruen Mil- 
ler, the publication lost its last vestiges of a newspaper 
for railway officers and investors and became a railway 
magazine and review devoted to the discussion of ques- 
tions of railway construction and management from the 
viewpoint of “railway managers, engineers, mechanics 
and others concerned therein”. During Mr. Miller’s 
editorship, some of the problems of railway manage- 
ment were discussed vigorously, fearlessly and with 
understanding, but its attempt to cover the entire field 
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departments, is indicated by “A. Sufferer,” with per- 
haps a bit of exaggeration, in a letter to the editor 
printed in the January, 1884, issue of the Journal. “If 
a master car-builder turns out a new passenger car,” 
said this sufferer in the course of his letter, “the next 
issue of the Universal Water Closet has the following 
delectable and instructive three columns on the subject: 
‘Mr. End-Sill, the veteran master car-builder, of the 
L.M.N.O.P.R.R. has just finished the most sumptuous, 
elegant, and convenient passenger car ever seen in this 
section. It is about three times the length of an ordi- 
nary freight car, and is painted in a delicate tint of pea 
green, and beautifully decorated. On entering the car 
we find a perfect palace of beauty and convenience, su- 
perbly designed and magnificently finished in costly 
woods of the Orient, leading the imagination to believe 
it is the veritable historic barge of Cleopatra,’ etc, etc. 
The practical railroad man is of course greatly enlight- 
ened by this valuable information, and files away care- 
fully the paper containing it for future reference—in 
the waste basket. 

“If a new locomotive is the subject, the reader is 
salivated in about this style: ‘That thorough and ex- 
perienced mechanic, Sandbox T. Reachrod, master 
mechanic of the X.Y.Z.R.R. has just turned out a superb 
new passenger engine, bearing the No. 12,299. She is 
built entirely from the original designs of Mr. Reach- 
rod, and is the fastest engine ever built in this country. 
She is provided with four immense driving wheels, 
which are held relatively to each other by a massive 
bar attached to a gudgeon cast in each wheel. As we 
pass toward the forward end of this magnificent struc- 
ture, reminding one of some fabled courser eagerly 
champing its bit in its desire to exhibit its paces, we 
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Burden’s boat “Helen of Troy”—This boat of double-hull construction was tried out on the Hudson River the early 
part of 1834—American Railroad Journal 


of railway management and operations in a monthly 
publication which had to compete with a number of 
others, some published weekly, was not conspicuously 
successful. Its efforts were still further scattered by 
the inclusion of a tramway department, established 
early in 1883, devoted to the interests of the street rail- 
way industry. 

From February, 1885, till the end of 1886 the name 
of the publisher is not known, but Mr. Miller con- 
tinued as editor until early in 1886. 

The lack of adequate attention of the contemporary 
publications to the specific interests of the officers, 
engineers and supervisors in the motive power and car 
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find two brass cylinders provided with steam boxes. 
The piston is arranged to slide back and forth, thereby 
transmitting its ponderous force to the driving wheels 
through the medium of an immense pitman rod. The 
boiler projects beyond the smoke stack quite a piece, 
and contains a smoke burning device, the invention of 
Mr. Reachrod, by which the large quantities of black 
smoke emitted by ordinary engines will be entirely pre- 
vented. This invention alone stamps Mr. Reachrod as 
the best mechanic of the age. * * *’ 

“I might go on indefinitely in imitation of the too 
prevalent style of literature prepared for the practical, 
frequently unlettered but self-educated and suffering 
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railroad men and mechanics, who will read with avidity 
a practical article which he so seldom finds, but who 
‘fires out’ with remarks anything but scriptural, the class 
of papers dealing—from necessity—in a mass of words, 
thrown together by a writer who knows absolutely noth- 
ing, practically, about what he is writing. It is no 
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The airship of 1834—Aeronautic steam car proposed by 
“B. G. N.” of Dexter, Michigan Territory, and published in 
the September 27, 1834, issue of the Journal’ 


wonder, then, that railroad men complain that they find 
more of interest to them and their business in a last 
year’s almanac.” 


A Mechanical Department Paper 


With the October, 1886, issue, when the publication 
passed into the hands of Mathias N. Forney, it took 
for itself the specific field referred to by our sufferer, 
in competition with The National Car Builder, estab- 
lished in July, 1870, a field which it has served continu- 
ously ever since. 


M. N. Forney 


Mr. Forney was a thoroughly practical mechanical 
engineer. He served his apprenticeship in the shops of 


TAt a later date, during M. N. Forney’s editorship, the Journal, then 
known as the Railroad and Engineering Journal, took up seriously the de- 
velopment of aviation. Beginning in July, 1890, a lecture on aerial navi- 
gation, delivered by Octave Chanute to the students of Sibley College, Cor- 
nell University, in May of that year, was printed serially in several suc- 
ceeding issues. In October, 1891, began a long series of articles on the 
“Progress in’ Flying Machines,” by Octave Chanute, then president of the 
American Society of Civil Engineers, which did not terminate until January, 
1894. Following the International Conference on Aerial Navigation of that 
year, a separate supplement of the Journal was issued monthly until the 
publication of the proceedings of the conference had been completed. This 
was then discontinued and a department of “Aeronautics” was established 
in the regular issues of the paper, beginning in October, 1894, and, con- 
tinuing until October, 1895, when it was terminated “owing to insufficient 
patronage.” Octave Chanute joined the editorial staff of the paper to 
conduct this department and was a frequent contributor to its columns. 
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Ross Winans, Baltimore, Md., engaged in building loco- 
motives, mostly for the Baltimore & Ohio. He later 
served as a draftsman in the machinery departments of 
the Baltimore & Ohio and the Illinois Central and, in 
1866, was granted a patent on the well known Forney 
type locomotive extensively used in intra-city railways 
until replaced by the electrification of these lines. For 
three years in the late 60’s he was employed by Hinkley 
& Williams, locomotive builders of Boston, and in the 
fall of 1870 became associate editor of the Railroad 
Gazette, then published in Chicago. Following the Chi- 
cago fire in 1871, the office of publication was removed 
to New York and Mr. Forney became joint owner and 
editor with S. W. Dunning who was then the editor-in- 
chief. 

At the end of 1883 Mr. Forney sold his interests in 
the Railroad Gazette to W. H. Boardman and retired 
from active business for the next three years. 

While associated with the Gazette, Mr. Forney vig- 
orously opposed the adoption of the narrow gage which 
had been generally espoused by the technical publica- 
tions of the day, both in England and in America, start- 
ing almost alone the successful fight for the present 
standard gage. In 1872 he became an associate mem- 
ber of the American Railway Master Mechanics’ Asso- 


. ciation and, a year later, of the Master Car Builders’ 


Association. Mr. Forney, in 1882, played an active 
part in the reorganization of the latter association, by 
which the railroad companies received official repre- 
sentation in its affairs and, after the reorganization, 
became the secretary, a position which he held until 
1889. Mr. Forney was one of the organizers of the 
American Society of Mechanical Engineers and of the 
New York Railroad Club. He was the editor of the 
first edition of the Car Builders’ Dictionary and author 
of Forney’s Locomotive Catechism. 

With the issue of January, 1887, Mr. Forney com- 
bined the American Railroad Journal with Van 
Nostrand’s Engineering Magazine, which he had also 
recently purchased, under the title of the Railroad and 
Engineering Journal. During his regime as publisher, 
which continued until January, 1896, it gradually be- 
came more and more devoted to the engineering prob- 
lems of locomotive and car design. 

In January, 1893, the name of the publication was 
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changed to American Engineer and Railroad Journal. 

In January, 1896, Mr. Forney sold the publication to 
R. M. VanArsdale, then publisher of the National Car 
and Locomotive Builder, who combined the two publica- 
tions as the American Engineer, Car Builder and Rail- 
road Journal, under which title it was published for 
three years when it again became the American Engi- 
neer and Railroad Journal. 

Mr. Forney continued to edit the publication with 
the assistance of W. H. Marshall, later president of the 
American Locomotive Company, for a year after its 
purchase by Mr. VanArsdale. Mr. Marshall then con- 
tinued to edit the paper until the end of 1898, to be 
succeeded by the late George M. Basford. 


G. M. Basford Becomes the Editor 


Throughout his active life Mr. Basford was identified 
with the railroad industry. He began his career in the 
shops of the Boston & Maine and was later employed 
in the motive power departments of the Chicago, Bur- 
lington & Quincy and the Union Pacific. He later be- 
came signal engineer of the Chicago, Milwaukee & St. 
Paul and was largely instrumental in starting the Rail- 
way Signal Association. He always retained a deep 
interest in locomotive design and operation. During 
and following his service as editor of the Journal 
his tireless energy and far-reaching vision of the pos- 
sibilities of improvements in the steam locomotive and 
of more intensive locomotive utilization did much to 
further the advancement of practice in both these re- 
spects. He possessed a keen sense of responsibility to 
“the men of the future” and during his regime the 
Journal played an active part in systematizing and 
broadening the education of shop apprentices. Follow- 
ing his connection with the American Locomotive Com- 
pany, in 1913, he became chief engineer of the railroad 
department of Jos. T. Ryerson & Son and in 1916 or- 
ganized the G. M. Basford Company to handle technical 
advertising. On its organization at about this time he 
also became president of the Locomotive Feedwater 
Heater Company, which he headed until it was taken 
over by the Superheater Company. He was also con- 
sulting engineer of the Lima Locomotive Works, Inc. 

During Mr. Basford’s editorship began the process of 
broadening the scope of the Journal to deal more and 
more with other problems of the steam railway equip- 
ment department, including shop practice, shop equip- 
ment, and the problems of organization and personnel 
involved in the repair and servicing of the equipment. 
in addition to the strictly engineering problems of its 
design. In 1905 Mr. Basford left the Journal to be- 
come assistant to the president of the American Loco- 
motive Company and was succeeded by Roy V. Wright. 


The Last Twenty Years 


In March, 1910, Mr. Wright joined the editorial staff 
of the Railway Age Gazette and was succeeded as 
editor of the Journal by Earl A. Averill. 

Mr. VanArsdale died in November, 1909, and in 
December, 1911, the Journal was purchased from his 
estate by its present owners, the Simmons-Boardman 
Publishing Company, and continued under the name of 
the Railway Age Gazette, Mechanical Edition. At that 
time Mr. Wright resumed the editorship which has 
since been continuously in his hands. The present 
name of the publication, Railway Mechanical Engineer, 
was adopted at the beginning of 1916. 

The American Railroad Journal was the second busi- 


(Concluded on page 401) 
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Railroads’ Contribution 
To The National Welfare 


O profound has been the influence of the railroads 

on the economic, political and social welfare of 
the nation that no estimates or collections of statistics 
can do it justice. 

Prehistoric man began to make real progress in im- 
proving his material welfare when he blundered into 
or conceived the earlier simple and crude forms of 
transporting goods. The progress in developing more 
efficient transportation over the ages, however, was 
pitifully slow. The waterways afforded the easiest and 
least obstructed highways for heavy transport, but if 
a current carried the boat downstream, the problem of 
getting back upstream had to be considered. Some 
times the boat or raft was discarded after the cargo 
had been disposed of and the trip back home was made 
light, over land—usually an exceedingly difficult and 
frequently a dangerous adventure. Propulsion by hu- 
man power was slow and inefficient, even on lakes and 
sea. Eventually the sail came into use, thus consider- 
ably improving the effectiveness and speed of water 
transport, if and when weather conditions were favor- 
able. 

Early in recorded history the more progressive 
nations began building highways between strategic 
points, but such roads were comparatively few in num- 
ber and they provided for only a limited amount of 
transportation between the favored centers. As the 
populations increased, more and more pressure was 
placed on the building of roads and in supplementing 
water transport by the building of canals. 

Steady progress would undoubtedly have been made 
in the building up and development of this country, 
even if the railroads had not come into being. Ob- 
viously, however, the limitations of highway and water- 
way transport were such that industrial progress would 
have been greatly slowed up and it is doubtful whether 
the intense industrial and mass production era which 
we are now enjoying, would have been possible for 
many, many years, or even within the present century. 


Transportation in the Early Days 


It is. impossible in these days of high speed and 
efficient transportation and communication to appre- 
ciate the primitive conditions under which our fore- 
fathers lived a century ago, when this publication, 
then known as the American Rail-Road Journal, enjoyed 
its first year of existence. Those of us who can recall 
something of the living conditions half a century ago 
have at least a sort of measuring stick, but even that 
is entirely inadequate to gage the situation in 1832, 
since the building of railroads in the fifty years im- 
mediately following that date entirely transformed this 
country and radically changed economic and social con- 
ditions. 

Roughly, it is said that the era of mechanical in- 
vention started about the middle of the eighteenth 
century. Steam had been used in a small way for 
industrial purposes prior to that time, but James Watt 
did not perfect his steam engine until 1776 (the year 
of the birth of our nation), and it was the steam engine 
that made possible the so-called industrial revolution. 
Little progress in large scale manufacturing was pos- 
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Made available almost unlimited 
natural resources of the interior 
—Greatly increased national 
wealth per inhabitant— 
Cemented nation in political 
unity and goodwill — A look 
ahead 


sible, however, until cheap and convenient transpor- 
tation could be devised to bring the raw materials to 
the factory and distribute the finished products—in 
other words, to facilitate trade and commerce. 

England began decidedly to feel the pinch for better 
transportation in the sixteenth century and its mer- 
chants started then to advocate the building and im- 
provement of highways to promote trade and com- 
merce. Not much progress was made, however, until 
a century later, when the government was almost over- 
thrown because of the bad state of communication be- 
tween various parts of the country. 

The waterways—ocean, river and lake—afforded the 
only practical means of transporting heavy products, 


First office building of the Delaware & Hudson Canal Com- 
pany—Known as the “Old Log Tavern”’—First house built 
in Carbondale, Pa. 


and even that, before the days of the steam engine, was 
a slow process. The wagon roads were so poor that 
even light passenger travel was not only tedious, but 
a journey of more than a few miles was physically 
exhausting and in some instances was fraught with 
real danger. 

Tobias Smollett in his “Humphry Clinker’, makes 
his character, Squire Matt. Bramble, say of eighteenth 
century transportation conditions in England, which 
at that time, of course, were far more advanced than 
those in this country: ‘Considering the tax we pay 
for turnpikes, the roads of this country constitute an 
almost intolerable grievance. Between Newark and 
Weatherby, I have suffered more from jolting and 
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swinging than ever I felt in the whole course of my 
life.’ Such conditions at that time were the general 
rule. 

The movement of freight, except in and about the 
cities and on the waterways, was practically impossible. 
It was not until late in the eighteenth century that we 
find any substantial progress being made in road build- 
ing in England. The comparatively thickly settled com- 
munities of Europe were naturally greatly handicapped 
because of the limited transportation facilities. Each 
community was forced to raise and make most of the 
things which it used. North America, on the other 
hand, with its vast unexplored inland territory, wealthy 
in natural resources almost beyond belief, awaited the 
coming of the railroads, or some other form of cheap 
and rapid transportation, which would be extended 
from the waterways to the interior, opening this great 
expanse to settlers and releasing its natural wealth for 
the betterment of mankind. 


When Our Nation Was Born 


The railroads have now become so thoroughly in- 
tegrated with the life of the nation that it is difficult 
to estimate what the conditions might be if they had 
not come into existence. Poor’s Manual of Railroads, 
issued annually, strikes most of us as a huge mass of 
statistics, but occasionally, on some special anniversary, 
Henry V. Poor, for many years editor of this publica- 
tion in its early days, would amplify the foreword or 
preface to the Manual and present a fascinating pic- 
ture of the early history and struggles of the railroads. 
In the edition for 1876-7, for instance, he took occasion 
to review the progress made “by our people” during 
the first 100 years of our national life “in their means 
of intercommunication, with which all their interests, 
social, political and mental, are so intimately con- 
nected.” As a background for his sketch he presents 
the following picture of the early: days of this country: 

“The colonists, at the time they declared themselves 
to be an independent nation, occupied a narrow belt of 
country stretching nearly 2,000 miles along the coast, 
from New Brunswick, a province of Great Britain, to 
Florida, then subject to the crown of Spain. A small 
portion of this population only was distant more than 
a day’s journey from navigable tide waters. Up to 
that time, however, when the condition of the country 
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is considered—its vast and almost impenetrable forests, 
the covert of savage tribes which, under the influence 
and guidance of France, holding possession at that time 
of the valleys of the St. Lawrence and the Mississippi, 
waged incessant warfare upon the whole frontier line 
of settlements—the progress made by our people, for 
the first hundred and fifty years from the settlement 
of the country, is well worthy of admiration. As the 
products of their industries had little or no commercial 
value at distances exceeding a hundred, and often fifty 
miles from navigable water lines, and as there was 
still an ample supply of easily accessible and fertile 
lands, the subject of improved or artificial highways 
attracted little attention, as their necessity or im- 
portance was but little felt. 

“It was not till the treaty of 1763, which gave to 
Great Britain the valley of the St. Lawrence and that 
portion of the valley of the Mississippi east of that 
river, that the vision of our people began to extend 
itself over the continent; that they began to speculate 
upon its future destiny, upon the races that were to 
occupy it, and the means by which its matchless wealth 
could best be secured and rendered available by the 
new nation springing to life upon its eastern slope. 
It was seen that the two mighty rivers, which carried 
navigable water courses to nearly every portion of the 
great interior basin, had their outlets, one under the 
burning sun of the tropics, the other in an inhospitable 
region whose climate was that of polar cold—and each 
far distant from the great centers of population upon 
the Atlantic coast, and from ports most accessible to 
the Old World, which was and still is, the great market 
for many of our most important productions—and 
that the only mode by which this apparent oversight of 
nature could be corrected was by artificial works 
which, penetrating the range of the Alleghany moun- 
tains, should constitute the great ports of the Atlantic 
the real outlets of the commerce and trade of the 
continent.” 


Washington’s Far-Sighted Vision 


It is of special interest, in this Washington Bi-cen- 
tennial year, to note how clearly our first President 
visualized the need of artificial highways to supplement 
the waterways and open up the resources of the in- 
terior and establish the foundation for a great nation. 


Rail mill erected at Mount Savage, Alleghany County, Md., in 1843—The first solid track rail made in this country 
was rolled in this mill (1844) 
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Crew board of the Vermont & Canada (Now Central 
Vermont), 1853 


Washington at the close of the Revolution, after mak- 
ing a thorough survey of the country beyond the moun- 
tains and east of the Mississippi, made this report 
to the governor of Virginia: 

“I need not remark to you that the flank and rear 
of the United States are possessed by other powers, 
and formidable ones, too; and how necessary it is to 
apply the cement of interest to bind all parts of the 


Union together by indissoluble bonds—especially that 
part of it which lies immediately west of us—with the 
Middle States. For what ties, let me ask, should we 
have upon these people (in the Mississippi Valley) ? 
How entirely unconnected with them shall we be, and 
what troubles may we not apprehend, if the Spaniards 
on their right and Great Britain on their left, instead of 
throwing stumbling blocks in their way, as they now 
do, should hold out lures for their trade and alliance? 
What, when they gain strength (which will be sooner 
than most people conceive, from the emigration of 
foreigners, who will have no predilection for us, as 
well as the removal of our own citizens), will be the 
consequence of having formed close connections with 
both or either of those powers in a commercial way? 
It needs not, in my opinion, the gift of prophecy to 
foretell. 

“The Western States (I speak now from my own 
observation) hang upon a pivot. The touch of a 
feather would turn them any way. They have looked 
down the Mississippi till the Spaniards, very impoliticly, 
I think, for themselves, threw difficulties in the way; 
and they looked that way for no other reason than 
because they could glide quietly down the stream, with- 
out considering, perhaps, the difficulties of the voyage 
back again and the time necessary to perform it, and 
because they had no other means of coming to us but 
by land transportation and unimproved roads. 

“These causes have hitherto checked the industry of 
the present settlers; for, except the demand for pro- 
visions, occasioned by the increase in population, and 
the little flour which the necessities of the Spaniards 
compel them to buy, they have no incitement to labor. 


THE ALLROAD WAR.—-THE STRUGGLE FOR THE MAWACEMENT OF THE ALBANY AND SUSQUEHANNA R B.—THE FIGHT AT THE TUNNEL, NEAR HARPERSVILLE—THE LOCOMOTIVES USED AS ENGINES 
OF ASSAULT, —FPROM A GKETCK GY OUR SPECIAL ARTIST. —SEE Pace 375 


Illustration reproduced from Harper’s Weekly, 1869 
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From a lithograph by O. Kuhler 


But smooth the road and make easy the way for them, 
and then see what an influx of articles will be poured 
upon us, how amazingly our exports will increase, and 
how amply we shall be compensated for any trouble 
and expense we may encounter to effect it.” 

The above quotation is taken from Poor’s Manual of 
1876-7. Its wording is different, but the meaning the 
same as a similar quotation given in a pamphlet entitled, 
“Washington as Engineer and City Builder,” prepared 
by Lt. Col. U. S. Grant, 3rd, and published under the 
direction of the United States George Washington Bi- 
Centennial Commission. The latter quotation contains 
an additional clause to the last sentence above, reading 
thus: “But when the subject is considered in a political 
point of view, it appears of much greater importance.” 


Building A Nation 


The year 1826, marking the semi-centennial of our 
nation, was distinguished by the opening of the Erie 
Canal for commercial purposes and by the granting of 
several charters! for the construction of railroads in 
the United States. It also marked the experiment on 
the Stockton & Darlington Railway in England, which 
demonstrated the practicability of using steam as a 
motive power for propelling trains. Poor, in his Rail- 
road Manual for 1876-7, points out that the next quar- 
ter of a century, until 1851, was a period of preparation 
for the railroads; that is, “it was not until 1851 that 
the railroads had reached a stage in their progress and 
a degree or perfection in their construction and in that 
of their machinery which enabled them for the first 
time to act on anything like a grand and adequate scale 
upon the productive and commercial interests of the 
country.” 

The early building of the railroads was fostered by 
the most intense rivalries between the cities on the 
eastern seacoast. Some of these regions were favored 
by natural waterways which were supplemented, par- 
ticularly after the building of the Erie Canal, by canals 
where the physical conditions were favorable. Other 
cities, not so well favored by natural waterways or 
the possibility of canals, were greatly handicapped in 


1 The Delaware & Hudson was incorporated April 23, 1823, but oper- 
ated primarily as a canal company; it commenced the construction of 
its gravity railroad in 1827. Col. John Stevens of Hoboken. N. J., 
obtained a charter in 1823 for a railroad from Philadelphia to Columbia. 
This was amended in 1826 and again in 1828, the latter amendnient 
stipulating that the enterprise should “be styled the Pennsylvania Rail- 
road.” The Mohawk & Hudson Railroad, operated between Albany and 
Schenectady (now a part of the New York Central), was chartered April 
17, 1826. The Granite Railway, which was built to convey granite to 
build the Bunker Hill monument, was chartered in 1826. 


396 


developing trade and commerce with the interior, since 
highway transportation could not compete with the low 
cost of water transportation. The railways seemed to 
offer a means of competing with the rivers and canals. 
Canal building was at its height when the first rail- 
roads were placed in operation and few controversies 
in the economic history of our country have been more 
severe than that between the early advocates of the 
canals and the railroads. 

It is little wonder that the Stockton & Darlington 
experiment fired the minds of leading citizens of sev- 
eral of the communities along the coast and that im- 
mediately they set about to see what they could do to 
adapt the new form of transportation to the advantage 
of their own communities. The railways were there- 
fore conceived and built one by one, without any refer- 
ence to a general plan for the country as a whole, and 
it is only within recent decades that any attempt has 
been made to face the problem of unifying and con- 
solidating them in the interests of the people at large. 

Long distance travel in the early days was filled 
with inconveniences; equipment was not interchanged 
to any great extent between the short roads; indeed, 
in many instances there were marked differences in 
the gages which made such interchange impossible. 
Even as late as 1889 there were 32 different gages on 
the 1,675 railways in the United States. Progress was 
being made in the right direction, however, as witness 
from the following quotation taken from Statistics of 
Railways in the United States for 1889, published by 
the Interstate Commerce Commission. 

“The 5-ft. gage, which in 1880 was used by 91 rail- 
roads and represented 11.4 per cent of the total mile- 
age, has nearly disappeared. The gages, 4 ft. 8% in. 
to 4 ft. 9 in., inclusive, which in 1880 were adopted by 
874 roads, representing 79.8 per cent of the total mile- 
age, are now used on 1,371 roads, representing 93.3 
per cent of the total mileage. The 3-ft. narrow gage 
in 1880 was used by 144 companies; in 1889 this gage 
was used by 234 companies, representing 6 per cent of 
the total mileage of the country. It thus appears that 
at the present time over 99 per cent of railway mileage 
in the United States is adjusted to what, for all prac- 
tical purposes, may be regarded as two gages of road- 
way. 

“It shows, in the first place, that the railways of 
the United States are being welded, by the need of 
interchange of traffic, into a system, so far as condi- 
tions of operation are concerned. And, in the second 
place, it indicates a movement towards uniformity in 
physical conditions, which, working into uniformity of 
structure of cars, will do something to remove obstacles 
that thus far have defeated all attempts to bring cer- 
tain safety appliances into general use.” 


Poor’s Evaluation of Railways in 1873 


In discussing the relation of railroads to the domes- 
tic economy of the people, Henry V. Poor in the 
Manual of the Railroads for 1872-3, made the following 
statement : 

“The cost of transporting Indian corn and wheat over 
ordinary highways will equal 20 cents per ton per mile. 
At such a rate the former will bear transportation only 
125 miles to market, where its value is equal to 75 cents 
per bushel; the latter only 250 miles, where its value 
is $1.50 per bushel. With such highways only, our 
most valuable cereals will have no commercial value 
outside circles having radii of 125 and 250 miles re- 
spectively. Upon a railroad, the cost of transporta- 
tion equals 114 cents per ton per mile. With such a 
work, consequently, the circle within which corn and 
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wheat at the prices named, will have a marketable value, 
will be drawn upon radii of 1,600 and 3,200 miles, re- 
spectively. The area of a circle with a radius of 125 
miles is 49,087 square miles; that of a circle drawn 
upon a radius of 1,600 miles is about 160 times greater, 
or 8,042,406 square miles. Such a difference, enormous 
as it is, only measures the value of the new agencies 
employed in transportation, and the results achieved, 
compared with the old. 

“The above statement shows that the railroads of 
this country have an importance in the domestic 
economy of its people possessed by no other. They are, 
in fact, the markets to every portion of it. Wherever 
they are constructed, they give immediately and every- 
where a high commercial value to the products of 
labor.” 


Travel by Stage Coach 


Seymour Dunbar in “A History of Travel in 
America”, states that the fastest coaches between Cum- 
berland and Wheeling, 130 miles, traveled at a speed 
of 5%4 miles an hour. Speaking of special records 
which were made under unusual circumstances, he says: 

“Those two events that always created the most ex- 
citement along the National Road, and that inevitably 
resulted in the performance of almost incredible exer- 
tions on the part of the stage-coach companies were 
the annual transportation of the President’s message to 
the West, and the trip of a President himself over the 
turnpike. One reason making the rapid carriage of 
the President’s message a thing of consequence—aside 
from the public interest with which such documents 
were always awaited at the time—was the fact that 
much importance was placed by the Federal Post- 
office Department on the speed attained while trans- 
ferring such a message in the mails. For occasions of 
this sort the most ambitious and expert stage drivers 
were selected, and as one of them sped madly across 
the country, urging on his six horses from the top of 
a heavy and careening vehicle, the population of all 
the region along the road gathered to watch and cheer 
him. Im carrying an executive message the driver 
sometimes covered 150 or 200 miles at the rate of ten 
miles an hour. There was no profit to the companies 
in work of this sort, however. The special relays of 
horses had to be provided at much more frequent in- 
tervals than was usual and valuable animals were 
ruined by the exertions to which they were forced. 


“It was customarily the case—especially if the roads 
were bad—that the conveyance of the President’s mes- 
sage by a stage-coach resulted in the avoidance of that 
particular vehicle by travelers who were not seriously 
pressed for time. They well knew the direful shaking 
they would receive if they became fellow passengers 
with the Presidential document. But if they were of 
necessity forced to travel with the annual address to 
Congress they made the best of it, and arrived finally 
at their destination, where the executive wisdom was 
enthusiastically received by the expectant multitude 
while they limped slowly and painfully to bed.” 


Effects of Railroad Growth 


Records show that 23? miles of railway were in 
operation in 1830, but steam was not used as motive 
power until two years later. The accompanying table 
shows the rate of growth of the population of the 
United States, the national wealth and the wealth per 
inhabitant, at ten-year intervals, for the past 140 years. 
The number of miles of railway in operation is shown 
for the past century, or since they have been in exist- 
ence, 


Railroads and the National Wealth 


Naturally slow progress was made during the first 
decade of railway building. Progress during the next 
decade, 1840 to 1850, was more rapid, and then for 
the rest of the century the extension of railways went 
forward by leaps and bounds. 

It is significant that from 1791 to 1840 the national 
wealth increased in almost the same proportion as the 
growth in population, and there was no great change in 
the national wealth per inhabitant. After 1840, as 
the resources of the country were opened up by the 
extension of railways intc the interior, the national 
wealth increased rapidly and today the average inhabi- 
tant of this country enjoys a standard of living and 
comforts and conveniences beyond those of the citizens 
of any other nation. 

It would, of course, be ridiculous, to ascribe this re- 
markable improvement entirely to the railways, or to 
other forms of transportation. This much may be said, 
however, that without some cheap and efficient form of 


? This figure is taken from Poor’s Manual. Actually it was somewhat 


larger—another authority places it at 38 miles. 


Locomotive “Lt. Col. Holabird” operated by the United States Military Railroads during the Civil War 
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transportation, such progress could not have been made. 
While the economic growth of this country might have 
gone forward steadily, no great industrial develop- 
ment would have been possible without cheap and ade- 
quate transportation, and our people would still be liv- 
ing on a comparatively low economic basis. Basically, 


The Growth of National Wealth in Relation to the Growth 
of the Railways 


Wealth— Miles of 


Population— million Dollars per Railway in 
millions dollars inhabitant operation 
4.0 750 187.5 
5.3 1,072 202 
7.1 1,500 239 
9.4 1,882 200 
12.8 2,653 207 23 
17.1 3,764 220 2,818 
23.2 7,136 307 9,021 
31.5 16,160 513 30,626 
38.6 ` 30,068 779 52,922 
50.2 43,642 869 93.262 
63.1 65,037 1,030 156,404 
77.3 88,517 1,145 192,556 
83.8 107,104 1,278 212.243 
91.9 240,830 
Soh 186,299 1,950 249,852 
105.7 REY Daie 259.941 
Neate 320,863 2,918 257.425 
361,837 2,977 260,569 
122. 7 Fase ae 260,439 


Mileage figures from 1830-80 from Poor's Manual of Railroads—figures 
from 1890-1930 from Interstate Commerce Commission Statistics of Rail- 
ways in the United States. 

figures for national wealth from 1791 to 1904, inclusive, are taken 
from The Encyclopedia Americana, 1920 edition, Vol. 29, page 126. 
The figures for 1912, 1922 and 1929 are taken from the World Almanac, 
the first two years being based on a Survey of the Census Bureau and 
those ctor apa on an estimate made by the National Industrial Confer- 
ence Boar 


at least, the railroads have been largely responsible for 
the progress which has been made. 

Statistics referring to national wealth cannot be as- 
certained with any great degree of accuracy, and the 
different authorities do not agree on the figures for 
any one year; those given must therefore be regarded 
as approximate. 


Railroads and National Unity 


The effect of the railroads upon the political wel- 
fare of this country was as striking as upon its eco- 
nomic life. The network of railroads which extends 
to every part of the nation has cemented the different 
states and communities into a political unit. It is 
interesting to speculate upon what would have been the 
result had not the railroads tied the northern states 
together during the Civil War, thus making it possible 
readily to mobilize their combined resources; or what 
would have been the result had not the railroads at the 
front been so efficiently controlled under the direction 
of Brig. Gen. D. S. McCallum. 
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With such great extremes of climate, with such wide 
diversification of interests, and with the concentration 
of racial groups in different sections of the country, 
unification as a political entity would certainly have 
‘ proved far more difficult and might have been impossi- 
_ ble, if the railroads had not developed with great 

| rapidity, furnishing quick and cheap transportation 
throughout the country. The railroads did not come 
| any too soon! 

An interesting illustration of the effect of slow trans- 
portation upon governmental activities was the fact that 
although the national elections were held early in 
November, the President during the early years of our 
national existence could not be inaugurated until the 

: following March, because of the long time required to 
' gather and tabulate the election returns, notify the 
President and give him ample time to reach Washing- 
ton, in case he should live in one of the more remote 

, States. The strong hold which tradition has on us is 

; evidenced by the fact that we still adhere to this long 

| interval between the election and inauguration of the 

. President and members of Congress, in spite of its 
obvious disadvantages—the “dead hand” of stage coach 
days still clutches us. 


Financial Vicissitudes 


Naturally the building of railroads proceeded slowly 
in the two decades from 1830 to 1850. The techniques 
of both their building and their operation were in course 
of development and still in an experimental stage. In 
part, also, this may have been due to the panic of 1837, 
which was caused largely by land speculation, the over- 
investment of fixed capital in internal improvements 
(including railroads) and the failure of crops in 1835 
and 1837. 

The discovery of gold in 1848 proved to be a stimu- 
lant to commerce and industry and railroad building 
went forward with great rapidity, a total of 17,138 miles 
being built between 1849 and 1857. Then came an- 
other great panic, apparently precipitated by tariff 
changes, but due primarily to the enormous addition 
to the circulating medium of the country, in the form 
both of gold and bank notes and credit. The excessive 
railroad building, as well as the speculation in western 
lands and doubtful industrial enterprises in general, 
were also factors. 

Following the Civil War the construction of railroads 
progressed rapidly, due partly to the building of Pacific 
lines with government aid. Over-expansion and specu- 
lation brought on the panic of 1873, one of the most 
disastrous which this country has ever experienced. In 
spite of the panic, the mileage of the railroads con- 
tinued to grow during 1876 and 1877—at a slower rate 
to be sure—although 42 roads were placed in receiver- 
ship in the former year and 38 in 1877. 

Again, in 1884, a panic was precipitated, partly be- 
cause of too rapid’ and speculative railroad building. 

The panic of 1893 proved more disastrous to the 
railroads than any other in history. Seventy-four rail- 
roads were placed in receivership during that year, in- 
volving 29,340 miles and capitalization in the form of 
bonds and stock to the extent of $1,781,000,000. On 
June 30, 1894, there were 192 roads in the hands of 
receivers. Economists credited this panic to doubt of 
the government’s ability to redeem greenbacks and 
treasury notes, reduction in revenue due to the passage 
of the McKinley and Wilson tariff bills, over-specula- 
tion, inflated credit, and over-investment of capital in 
risky enterprises, the railroads undoubtedly contribut- 
ing their full share in this latter factor. 

The effect of the panic of 1907 is indicated by the 
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fact that during the following year 24 railroads were 
placed in receivership, with a mileage of 8,009. 

The long continued depression through which we are 
now passing has seriously affected railway earnings 
and credit, but greater financial stability and govern- 
ment assistance in the form of loans from the Recon- 
struction Finance Corporation, and other measures, 
have prevented a flood of receiverships. 


Problems of Maturity 


While the railways have been a factor in, or have 
suffered severely in all these panics, they have also 
been important factors in the recovery of business and 
prosperity following each of them. This is more par- 
ticularly true in the first three-quarters of a century 
of their existence, when large extensions and building 
operations were necessary for the opening up of new 
sections of the country and the handling of the rapidly 
growing traffic. With a heavy loss of passenger busi- 
ness in recent years to the private automobile and bus 
and a slower rate of growth of freight traffic under 
normal conditions, the demands of the railways upon 
the capital goods industries have decreased and promise 
in the future to be governed more largely by the rate 
of obsolescence of the existing equipment. It is quite 
likely, however, that this rate will be considerably 
speeded up because of the more exacting demands by 
the public for continued improvements in the services. 


The Human Element 


We think of the railways largely in terms of equip- 
ment to get us safely and promptly to our destina- 
tions, or to carry freight expeditiously and at reason- 
able rates. Too frequently we overlook the fact that 
it is the manpower behind the equipment that vitalizes 
it and makes its use effective. 

From the very beginning, and even in some degree 
today, the railroads have attracted a venturesome class 
of employees. Always the fascination of a moving 
train has made an especial appeal to a hardy group of 
individuals with pioneer instincts. This applied in the 


early days not only to the enginemen and trainmen, but 
to other classes of workers engaged in railroad service. - 
The “boomer” has passed out of the picture, but he was 
familiar to almost every occupation on the railroads 
during the first seventy-five years of their existence. 

Fifty years ago accidents were frequent and the 
railroad trainmen and enginemen, because of their 
“boomer” characteristics, were looked upon with some 
suspicion. These conditions seriously affected the effi- 
ciency and safety of operation, forcing the manage- 
ments to give greater consideration to the welfare of 
the employees, especially those in road service. The 
Railroad Y.M.C.A.—a joint activity of men and man- 
agement—helped to meet this challenge, and on many 
roads proved to be a most effective factor in service 
to the workers and as a morale builder. 

The history of labor on the railroads is not very 
different, in general, from that of American industry as 
a whole. Labor unions were not organized on the 
railroads until several decades after they started to 
operate. The locomotive engineers organized in 1863. 

The railroad strikes of 1877, says Bogart in his 
“Economic History of the United States,” “were the 
first important exhibition of the growing power of 
labor, and directed public attention forcibly to the in- 
dustrial problems involved. * * * The country awoke to 
the fact that our growing industrialism had brought 
with it serious problems as well as increased wealth.” 

Certain crafts on the railroads have been thoroughly 
organized, notably the train and engine service groups. 
For a long time each of these organizations acted in- 
dependently and it was not until after the beginning 
of the present century that any “concerted” movement 
was made by the unions. In 1916 the Big Four 
Brotherhoods made concerted demands, and negotiations 
were entered into for the first time to cover the entire 
country. Arbitration broke down and under pressure 
of an acute international situation and at the suggestion 
of members of the Cabinet and a committee of the 
Council of National Defense, the demands of the men 
were met, with the Adamson Act as a result. 

Under government operation of the railroads during 


Oneonta, N. Y., yard and engine terminal of the Delaware & Hudson in 1884—The enginehouse is shown in the right 
background 
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the World War, the employees in various departments 
were encouraged to organize, and rules and working 
conditions in some instances were established which 
were extreme and beyond reason. When the roads 
were handed back to the owners in 1920 the situation 
had become seriously involved. 

The Transportation Act of 1920 vested the control 
of wages in the United States Labor Board, which 
failed satisfactorily to meet the situation and was dis- 
placed in 1926. The railway labor act as now in force 
has thus far functioned successfully in such contro- 
versies as have occurred in recent years. 

A rather remarkable change has taken place in human 
relationships on the railways in recent years, and par- 
ticularly since the shopmen’s strike of 1922. Both 
managements and men now have a keen realization 
that their interests, including those of the public, are 
mutual, and a marked spirit of co-operation has steadily 
been growing, in spite of the fact that the depression 
through which we are passing has proved a most 
difficult test. 


Public Relations 


In the early days of the railroads no effort was made 
on the part of the public to control their operations 
or to regulate them. Indeed, the various states and 
communities did everything they could to foster the 
roads and help them extend their operations. 

While many of the roads were projected and built 
on a sound basis, others were poorly conceived and still 
others were purely speculative in the interest of the 
promoters. Naturally, abuses sprang up and in the 
70’s some of the states began to adopt regulatory mea- 
sures. The Interstate Commerce Commission was 
created in 1887, thus placing the railroads on a national, 
rather than a local basis, so far as control was con- 
cerned. The Interstate Commerce Committee was 
gradually given more and more authority and legis- 
lation also continued to be passed by the various states, 
some of it extreme and unwise. 

The pendulum swung entirely too far, and after the 
period of government operation, during and following 
the World War, an attempt was made to give the rail- 
roads a fair deal by the passage of the Transporta- 
tion Act of 1920. This was an improvement over 
former legislation, but sadly needs revision in the light 
of 12 years of experience with it. 

Unfortunately, in the minds of many observers, the 
Interstate Commerce Commission has greatly exceeded 
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its authority, and today there is a widespread demand 
for a revision of legislation affecting the carriers, which 
will relieve them of many restrictions, which in this 
day and generation are unwarranted, and allow the 
managements a larger degree of freedom in administer- 
ing the properties. 

As this article is being written, a report of the rail- 
road committee of the Chamber of Commerce of the 
United States has just been released, which will be sub- 
mitted to referendum vote on the part of the member- 
ship of the Chamber. The recommendations of this 
committee, if approved of and carried out, will do 
much to give the railroad managements a measure of 
relief which is quite necessary if the railroads are to 
prosper. A group of institutional investors, to pro- 
tect their own interests, has secured the services 
of a strong committee headed by Ex-President Calvin 
Coolidge, which is authorized to make a thorough study 
of the railroad situation and submit recommendations 
which will assist the railroads in getting back onto a 
sound and stable basis. Railroad employees, also, 
throughout the nation are organizing Railroad Em- 
ployees and Taxpayers Associations with a view to 
securing protection for the railroads from unfair com- 
petition on the part of other types of carriers which are 
free from excessive taxation and restrictive regula- 
tion—this movement is fast reaching the proportions 
of a crusade. 

At the close of a century of railroad operation, there- 
fore, and in spite of all that the railroads have done in 
the building up of this nation, economically and politi- 
cally, they find themselves in a difficult, almost des- 
perate situation—and yet, let us hope, on the threshold 
of a new era, in which the legislative and regulative 
authorities will take steps to foster them in the public 
interest, and in such a way as to give a fair return 
to the employees and the owners. 


What of the Future 


As has been pointed out earlier in this article, the 
building and extension of the railways over the greater 
part of the last century, has gone forward with very 
little planning from either national or regional stand- 
points. The first roads were short, of a variety of 
gages, and no great thought was given to the inter- 
change of traffic with the other roads. It is not sur- 
prising that consolidation processes started in the early 
years of railroading and that these were speeded up as 
the network of lines extended over the country and 
traffic density increased. Eventually federal legisla- 
tion was enacted which sought to control the con- 
solidation of the railroads. The Transportation Act 
of 1920 specified that all of the railroads should be 
combined into a limited number of systems, but so as to 
continue a reasonable degree of competition. 

We have failed, however, to realize the rapidity with 
which other forms of transportation were being de- 
veloped in this country and to recognize the fact that 
there is much waste and useless expense involved in 
maintaining these different forms of transportation in- 
dependently of each other. Obviously the best interests 
of the public as a whole will be served if they can be 
combined so that each type of transportation, co-or- 
dinated with the other types, will perform that type of 
service for which it is best suited. Legislation must 
be enacted to make this possible. 

The railroads were forced to dispose of water lines 
many years ago. Such legislation should be repealed 
and transportation companies should be provided for, 
which can co-ordinate and will control the various kinds 
of transport. 
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It would seem, with the type of regulation to which 
the railroads are today subjected, that this can be done 
without any fear of a monopoly which might operate 
against the best interests of the public. The railroads 
are over-taxed and over-regulated, while some of their 
competitors, operating over rights-of-way provided at 
public expense, pay no rental for the use of such high- 
ways and are not subjected to the heavy taxation which 
the railways must pay, based on the value of the right- 
of-way and facilities which they own and maintain at 
their own expense. , j 

When a shipper pays a railroad freight bill he not 
only pays for the out-of-pocket cost of the handling of 
his freight, but he makes a contribution to governmental 
expenses which the railroads must pay 1n the form of 
taxes. When the shipper pays the freight bill of a 
highway carrier or a waterway carrier, he makes no 
adequate contribution to the public expense of building 
or maintaining the right-of-way ; or to general taxation, 
in other words, part of his freight bill is paid by the 
general taxpayer. Obviously, this makes impossible the 
working out of our transportation problem on a sound 
economic basis. All of the carriers should be treated 
alike and then, particularly if consolidated under one 
control, each type of transportation will find its proper 
place in the picture. ; 

Such an ideal can only be accomplished with a con- 
structive attitude on the part of the legislators and 
regulating authorities. They must realize that their task 
is not to punish or penalize the railways or any other 
type of transport, but that they must scientifically foster 
these agencies so that the public may be best served 
and the carriers enjoy a reasonable degree of prosperity. 

Alread y several tendencies are evident, which seem to 
point to the practicability of this scheme of consolidating 
all types of transportation. The railroads were forced 
to give up their waterway lines, but many of them now 
control highway bus and truck operations. Storedoor 
pick-up and delivery, which should have come many 
years ago, but which now promises soon to become gen- 
eral, will naturally link the railroads more intimately 
with local trucking operations. A few railroads are co- 
operating with air transport companies and there should 
be little difficulty in bringing about much closer co- 
operation between these two forms of transport. 

The railroads have made remarkable advances in im- 
proving their over-the-road operations. There is too 
much waste and lost motion, however, in getting the 
freight from the terminals to its final destination in the 
home, store or factory, or vice versa. An integration 
of all forms of transport into one complete system 
should do away with much of this waste and lost motion. 

* k OK * 

This review of a very general nature has had little to 
do with the mechanical department of the railroad and 
its operations. True, the American Rail-Road Journal, 
when it was started in 1832 and throughout most of the 
first half of its life, was not related definitely to the 
mechanical department, but in the latter half of its ex- 
istence it has devoted itself practically entirely to that 
department. 

Where does the mechanical department fit into the 
larger problem of railway operation and traffic? Re- 
cently two operating officers from large railway systems, 
each independently, without any coaching and in differ- 
ent ways, emphasized the fact that the mechanical de- 
partment officers feel that they are subject to orders 
from the Higher executives and are not responsible for 
operating and traffic results. Both of these officers, 
however, cited instances which clearly demonstrated that 
while the mechanical department officers do not presume 
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to direct or control the operations, yet, in effect, their 
policies in many instances place distinct handicaps upon 
the operating and traffic departments, and in the last 
analysis really are a large factor in establishing and 
maintaining certain policies, whether they realize it or 
not. 

If this is true, and undoubtedly it is in some cases, 
then those in charge of the mechanical department must 
take a broader and larger view of railroad operations 
as a whole, must know what the problems of the operat- 
ing and traffic departments are, and then, in full under- 
standing and co-operation with the officers of' the other 
departments, must provide that type of equipment, and 
so maintain it, as to attract and hold business and insure 
a maximum degree of efficiency in operation. 


One Hundred Years 
With the Railroads 


(Continued from page 392) 


ness paper to be started in the United States. The first 
was “New York Prices Current,” which was established 
in 1795 and survived for many years as the New York 
Commercial. Through the recent process of consolida- 
tions in New York City daily newspapers, its identity is 
now submerged in the New York World-Telegram. The 
American Railroad Journal, however, is the oldest pub- 
lication in America which has been consistently devoted 
to the interests of a single industry.” Organized as an 
advocate of the development of railways, it continued 
for 17 years to foster and stimulate public interest in 
the growth of the great transportation system of the 
United States. Next began a 30-year period in which 
railway financial management and the interests of in- 
vestors became its major preoccupation. With the 
gradual broadening of the scope of the daily press to 
deal more and more with financial affairs, the value of 
the Journal to the outside public declined and it began 
to devote itself exclusively to the interests of those 
within the industry. Then came the need for spe- 
cialization and for the past 45 years its columns have 
been devoted to the service of the equipment depart- 
ments of the steam railroads. 


1 Although the Journal was made to render some service to industries 
cther than the railroads at various times in its career, the major em- 
phasis has always clearly been on railroads. 
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Steam Makes 


Tramways into Railways 


HE development of the railway system of Amer- 

ica has all been encompassed in a few years more 
than a century. At the beginning of the century the 
future of steam locomotion was but partially visualized 
by its most farseeing and enthusiastic advocates. 

Yet at that time railroads had already become a sub- 
ject for the historian and there was already a consid- 
erable literature on the subject. Nicholas Wood’s 
“Practical Treatise on Railroads,” first published in Lon- 
don in 1825 and in its third edition in 1838, was a book 
of over 700 pages, about one-third of which was de- 
voted to an analytical discussion of steam locomotives. 
Thomas Treadgold was the author of “A Practical 
Treatise of Railroads and Carriages,” also published in 
London in 1825. In 1835 Chevalier F. M. G. De Pam- 
bour, a French scientist, then resident in England, pub- 
lished a treatise on “Locomotive Engines.” This book, 
later reprinted in the United States by the publisher of 
the American Railroad Journal, in which part of it was 
printed serially, was widely read in America and its 
theory, as the basis of locomotive proportioning and 
utilization, colored railway developments in America for 
at least a decade. 

While much theory was available at the outset of 
American railway development, the improvements and 
inventions in locomotive design which followed the 
Rainhill trials on the Liverpool & Manchester in rapid 
succession, both in England and America, soon carried 
the locomotive and the railway beyond the empirical lim- 
its of the engineering science of the day. 


Motive Power 


When the use of steam locomotives on railroads be- 
gan to receive serious consideration, manufacturing in 
the United States was just beginning its growth. Eng- 
land had long been an industrial country and a heavy 
exporter of manufactured goods to the United States, 
until the War of 1812 and the embargoes which pre- 
ceded it had thrown this country on its own resources. 
The few plants in the United States equipped for the 
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Baldwin’s locomotives of 1834 
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Early builders and operators 
soon accomplish the impossible 
and engineering science has to 
be revised—Cars quickly as- 
sume their present character- 
istic form. 


manufacture of heavy machinery were mostly engaged 
in the textile machinery business. It is not surprising, 
therefore, that the first locomotive to run on a railroad 
in America was imported from England. 

Experience in the construction of tramways in Eng- 


One of the “Grasshopper” locomotives built by Davis & 
Gartner for the Baltimore & Ohio 


land had been accumulating for a century and a half 
prior to the definite acceptance of steam as a practicable 
railway motive power. American track structures were 
light and curves of short radii were frequent. They 
placed limitations on locomotive builders, both in the 
matter of weight and wheel arrangement, which did not 
apply on the railroads of England. 

The locomotives purchased for the Delaware & Hud- 
son Canal Company by Horatio Allen, three of which 
were built by Foster, Rastrick & Co. and one by the 
Stephensons, proved to be too heavy for the road on 
which they were intended to run and only one of them, 
the “Stourbridge Lion,” was ever placed in service. An- 
other famous locomotive, the “John Bull,” built by the 
Stephensons, later performed successful service on the 
Camden & Amboy Railway, and many others, modi- 
fied to meet American specifications, were imported at 
various times during the early years of American rail- 
roading. Within a few years after the importation of 
the first English locomotives a number of American 
builders vigorously attacked the problems of locomotive 
construction and American-built engines were not long 
in taking on a form differing materially from their Brit- 
ish prototypes. 


English Models of the Early American Builders 


In the earliest American-built locomotives; however, 
the influence of British designs is evident. The Stour- 
bridge Lion and the “America” (the Stephenson locomo- 
tive purchased by the Delaware & Hudson Canal Com- 
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pany) were built in 1928-9 prior to the Rainhill trials. 
Some of the characteristics of these locomotives appear 
in the locomotives built by the West Point Foundry 
during 1830 and 1831. 

On its arrival in America the Stourbridge Lion was 
set up in the yard of the West Point Foundry, New 
York City, under the supervision of Horatio Allen. The 
work was in charge of David Matthew for the Foundry. 
Mr. Allen later became the chief engineer of the 
Charleston & Hamburg Railway. The two first locomo- 
tives built for that road were ordered from the West 
Point Foundry and both had the four-coupled wheel ar- 
rangement. The first of these locomotives was the “Best 
_ Friend of Charleston,” designed by E. L. Miller. It 
was equipped with a vertical boiler and received its first 
trial on November 2, 1830. The “West Point,” the 
second locomotive built by the West Point Foundry, 
had much the same machinery arrangement as the Best 
Friend, but was fitted with a horizontal fire-tube boiler. 
This locomotive was received at Charleston on Febru- 


The first Rogers locomotive 


ary 28, 1831. The third locomotive built at this plant 
was the “DeWitt Clinton” for the Mohawk & Hudson. 
It was delivered in June, 1831, and made its first fa- 
mous excursion trip on August 9 of that year. David 
Matthew was in charge of the construction of all of 
these locomotives and was the engineer of the DeWitt 
Clinton on its famous trip. 

The Best Friend is credited with being the first Amer- 
ican-built locomotive to be placed in regular railway 
service, although its first trial was preceded by that of 
Peter Cooper’s “Tom Thumb” on the Baltimore & Ohio 
by more than two months. It is doubtful, however, 
whether Peter Cooper ever intended seriously to under- 
take the development of the steam locomotive. Accord- 
ing to an interview published in a New York newspaper 
in June, 1881,! Mr. Cooper had recently become the 
owner of some three thousand acres of land in Balti- 
more on which a manufacturing plant was projected. 
At this time the directors of the Baltimore & Ohio were 
becoming discouraged with the possibilities of the use 
of steam motive power on their lines because of the 
sharp curves. George Stephenson in England is re- 
ported to have expressed the opinion that locomotives 
could not successfully be operated around curves of less 
than 900 ft. radius and some of those on the Baltimore 
& Ohio did not exceed 400 ft. radius. Mr. Cooper, 
being personally interested in the future development of 
Baltimore and believing in the advantages of steam mo- 
tive power over horses, undertook to demonstrate to the 
directors of the railroad that a steam locomotive could 
be built which would operate successfully on their roads. 
He, therefore, had an old stationary engine with a single 
314-in. cylinder sent to Baltimore from his glue factory 


1 See History of the American Locomotive, by Lewis Peale, Scott Pub- 
ishing Company, Philadelphia, 1887. 
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in New York City, had a car built in a carriage shop o 
which to mount it. 

Although the Tom Thumb contributed nothing to the 
technical development of the locomotive, it accomplished 
its purpose of encouraging the directors of the railway 
to continue their efforts to find suitable locomotives. 
The performance of the Tom Thumb undoubtedly in- 
fluenced them to announce the prize contest for a loco- 
motive to meet their specifications which was won a 
year later by the 314-ton locomotive, “York,” built by 
Davis & Gartner. 


Phineas Davis 


Following the success of the York in the 1831 trials, 
Davis & Gartner built the “Atlantic,” a 614-ton locomo- 
tive, which was followed by a series of “grasshopper” 
type locomotives? with upright boilers and gear drive 
which continued to be the preferred motive power of 
the Baltimore & Ohio until 1837. There were two rea- 
sons for this preference. The vertical type boiler and 
gear drive permitted building a four-coupled locomo- 
tive with small driving wheels and a short wheel base 
and the boiler was subject to less variation in the water 
level when operating on grades. 


Matthias Baldwin 


“Old Ironsides,” Matthias Baldwin’s first locomotive 
for operation on a railway, followed closely the char- 
acteristics of the Stephenson “Planet” type, developed 
after the Rainhill trials. The driving wheels and the 
smaller carrying wheels under the front end of the lo- 
comotive were mounted in pedestals, in the outside 
frames, thus forming a rigid wheel base. Unlike the 
Planet class, the cylinders were placed outside the 
smokebox with the cranks spread 39 in. from center to 
center. In the Stephenson locomotives the cylinders 
were usually placed close together within an extension of 
the smokebox below the barrel of the boiler. The lat- 
eral disturbance caused by the working of the engine 
was thus reduced to a minimum. The weight of the lo- 
comotive in working order was five tons. The driving 
wheels were 54 in. in diameter and the front wheels 45 
in. in diameter. The cylinders were 914 in. by 18 in. This 
locomotive was placed in service on the Philadelphia, 
Germantown & Norristown in November, 1832. The 
exhaust was discharged into a single straight pipe run- 
ning across from the one cylinder to the other, with a 


a 


2? These locomotives were equipped with feedwater heaters. The ex- 
haust steam first operated a tan blower by which the forced draft was 
produced, and then passed through tubes in a cylinder through which 
the feedwater was pumped before passing into the boiler. 


A Baltimore & Ohio locomotive built in 1837 
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center opening in the pipe to which was attached a per- 
pendicular pipe into the chimney. The cylinders were 
thus exhausting against each other and the difficulty was 
later remedied by turning each exhaust pipe into the 
chimney separately. 

The difficulties Mr. Baldwin had in overcoming this 
and other defects and in arriving at a settlement with 
the company for the locomotive caused him to decide 
never to build another locomotive. However Mr. Bald- 
win’s interest as a craftsman in the development of the 
locomotive was too deep to be killed by temporary dis- 


A safety valve and spring-balance steam gage 
used in the 1830's 


couragement, no matter how severe. In 1834 he built 
five locomotives. The departure from the Planet type 
of construction in these locomotives clearly indicates 
that his mind had been busy in the meantime with 
schemes for improvement. These locomotives had a 
single pair of drivers placed back of the firebox, with 
a four-wheel carrying truck under the front end of the 
boiler. The cylinders were raised and inclined and the 
firebox construction materially changed. 

Mr. Baldwin’s craftsmanship is clearly indicated by 
the character of the improvements he’ was making in the 
details of construction, all of which were probably in- 
corporated in some of the locomotives he built in 1834.3 
One of these was the invention of ground metallic joints 
by which he replaced the canvas and red lead used on 
the British locomotives he had seen in America. By this 
means he was able to boost the ‘steam pressure from 
60 Ib. per sq. in. to 120 Ib. per sq. in. 

The half crank was an ingenious invention for elim- 
inating the outside crank cheek and securing the out- 
side end of the crank pin directly in the wheel center. 


This was used with cast-iron wheel center without a. 


rim. Wooden fellies were attached to the flanges on 
the ends of the spokes, to which the tires were secured 
by bolts. The half crank simplified the crank-axle struc- 
ture and increased the space between the wheels for the 
boiler. The segmental wheel rim overcame the effects 
of unequal expansion of the metal encountered when 
wheels were cast with continuous rims. Mr. Baldwin 
also invented a boiler feed pump in which he made the 
guide bar hollow to serve as a pump cylinder. The as- 
sembly of suction and delivery connections with the 
valve chamber were made with ground metal-to-metal 
joints and held by a single stirrup yoke and set screw, 
thus facilitating removal and assembly. 


Thomas Rogers 


Another builder who contributed much to the early 
development of the locomotive was Thomas Rogers. Mr. 
Rogers was the active member of the firm of Rogers, 
Ketchum & Grosvenor, which was engaged in the man- 
ufacture of textile machinery at Paterson, N. J., in the 
early 30's. In a letter written in 1884 Horatio Allen 


“3 See History of the Baldwin Locomotive Works, 1831 to 1923. 
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recounts that, while he was chief engineer of the 
Charleston & Hamburg, he was seeking manufacturers 
from whom he could secure railroad materials. Mr. 
Rogers’s firm was recommended to him and, as a result 
of this contact, began the manufacture of mounted 
wheels and axles and springs for railway rolling stock. 
Not until 1836 did it undertake the building of locomo- 
tives, its first locomotive, the “Sandusky,” being de- 
livered to the Mad River & Lake Erie Railroad in 1837. 
This locomotive, in many respects, resembled Stephen- 
son’s engines. It had inside cylinders, with a single pair 
of drivers placed ahead of the firebox, but differed 
chiefly in having a truck under the front end of the boil- 
er instead of a single pair of leading wheels mounted 
in pedestals on the main frame. Like Mr. Baldwin, 
Mr. Rogers was essentially a mechanic and contributed 
much to the improvement in the detail construction of 
locomotives. In the Sandusky he used cast-iron driving 
wheels with hollow spokes and rims. The section of the 
spokes was oval and the rims were much the same as 
they have been ever since. Mr. Rogers counterbalanced 
this engine by casting the rim solid opposite the crank 
pin, an arrangement for which he filed a patent specifi- 
cation dated July 12, 1837. From the outset he believed 
in the necessity of counterbalancing the weight of the 
crank, connecting rod and piston, to prevent injury to 
the locomotive and the road. 

Mr. Rogers was quick to seize upon improvements 
from whatever source they emanated. He was one of 
the earliest advocates of the link motion for locomotives 


A V-hook valve gear of 1837 


in America and applied it in 1849. William S. Hudson, 
who became superintendent of the Rogers works after 
the death of Mr. Rogers, was the inventor of a feed- 
water heater which was applied on some locomotives 
built for Chile in 1859. 


Engine Trucks 


Probably the feature which marked the most distinc- 
tive departure from British practice in America was the 
four-wheel bogy truck to which several references have 
already been made. Late in 1831, John B. Jervis, who 
had left the Delaware & Hudson Canal Company to be- 
come chief engineer of the Mohawk & Hudson, in- 
vented what he called “a new plan of frame with a 
bearing carriage for a locomotive engine” for the use of 
the Mohawk & Hudson, which was first applied on a 
locomotive built by the West Point Foundry and placed 
in service during the season of 1832.4 In a letter printed 
in the American Railroad Journal of July 27, 1833, Mr. 
Jervis wrote: “The leading objects had in view in the 
general arrangement of the plan of the engine do not 
contemplate any improvement in the power * * *; but 
to make an engine that would be better adapted to rail- 


“Ross Winans also devised a truck which was applied to a locomotive 


for the Baltimore & Susquehanna late in 1832. 
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roads of less strength than are common in England; 
that would travel with more ease to itself and to the 
rail on curved roads; that would be less affected by in- 
equalities of the rail than is obtained by the arrangement 
in the most improved engines.” 

We have already seen that this arrangement was gen- 
erally adopted almost at once. The two-wheel truck 
was a development of a much later date. In 1857 Bissell 
patented a four-wheel truck which was pivoted about 
a point considerably in the rear of its wheel base. The 
engine rested on a pair of V-shaped incline planes be- 
tween the axles which permitted its lateral displace- 
ment on curves and provided the necessary centering 
force. A year later he patented the application of this 
same arrangement to a two-wheel truck. In 1862 Alba 
F. Smith patented swing-link method of controlling the 
lateral displacement of this type of truck. 


The Economic Status of the Early Locomotive 


The Baltimore & Ohio, with its plans for the con- 
struction and operation of a railroad from Baltimore to 
the Ohio river, became the early proving ground for 


Ross Winans’ “Mud Digger” built in the 1840's 
for the Baltimore & Ohio 


equipment and methods for long distance transportation. 
For this reason, no doubt, the annual reports of the vari- 
ous department heads to the president and the reports 
of the president to the board of directors became a 
source of invaluable information which was widely 
drawn upon by the promoters and engineers interested 
in other projects. 

The third annual report of the chief engineer, J. 
Knight, to the president, Philip E. Thomas, contains a 
section on “Machinery and Moving Power” which deals 
in detail with the possibilities of the Atlantic operating 
on the line between Baltimore and Parr’s Ridge, a dis- 
tance of 40 miles. This report gives a vivid picture of 
the economic status of the steam locomotive in 1832 
and the ideas of the day as to its possibilities and 
limitations. 

The Atlantic weighed 6% tons, of which four tons 
were on the two driving wheels. These were 3 ft. in 
diameter. The cylinders were 10 in. in diameter by 20 in. 
stroke, driving through gearing, with a ratio of 2 to 1. 
The boiler carried 50 Ib. pressure and was believed to 
be capable of evaporating 300 gal. of water per hour. 

In calculating the performance of the locomotive in 
freight service, adhesion, with good rail conditions, was 
estimated at about one-eighth of the weight on drivers 
and, under the worst state of the rails, one-twelfth of 
the weight on the drivers. The maximum grades on the 
line over which the locomotive was operating were 
37.488 ft. per mile, with a maximum radius or curvature 


October, 1932 


of not less than 1,000 ft. The next lower grade was at 
the rate of 34.848 ft. per mile, but in this case the radius 
of curvature was 400 ft. in some places. In figuring 


train resistance it was necessary to consider the effect 
of dirt thrown on the rail by the horses’ feet, as they 


A Winans “Camel” built in 1848 


were being used extensively in transportation. An al- 
lowance of 10 Ib. per ton was made for friction. The 
table shows the comparative figures for the two grades 
and curvatures mentioned. 


Train Resistance in 1832 
(Per Ton [2:240 1b.]) 


.488-ft. grade 34.848-ft. curve 
Friction (696 achxdis. mia IEAn 10 h 10 Ib. 
Grade? AS T AEI AOTT vent 15,9 Ib. 14.8 Ib. 
Curvature: sosaren eorne sea 1.. Ib, 5 Ib. 
Total. Coe ERALA ences 26.9 Ib. 29.8 Ib. 


Based on a minimum tractive force of 750 lb., with 
bad rail conditions, and an ordinary tractive force of 
1,120 lb., the report concludes that the Atlantic was 
capable of hauling 18% tons (5 cars with 12¥4 tons lad- 
ing, or 6 cars and 100 passengers) over the grade, with 
the maximum resistance with rails in bad condition, or 
2934 tons (8 cars with 20 tons of lading, or 10 cars and 
175 passengers), under ordinary conditions. Considering 
the steam generating capacity of the boiler, the locomo- 
tive was estimated to be capable of handling its full load 
at 1714 miles per hour. 

The daily cost of operating the lomocotive, which 
made a round trip of 80 miles, was calculated at $16. 
The analysis of this estimate is given in the table. 

With this expenditure, the motive power was to per- 


Campbell’s four-coupled locomotive 
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form all the services in the transportation of passengers 
then accomplished with 42 horses and 12 men at a daily 
cost of $33 and, therefore, at a saving of $17 per day, 
or of $6,205 per annum. 

The ideas as to the adhesion limits about as here set 
forth did not finally give way for at least ten years. The 
possibility of building railroads for steam operation 
without the interposition of inclined planes, to be 
operated by horses or stationary-engine haulage, where 
heavy grades had to be surmounted, did not take hold 
for four or five years. During 1836, a number of re- 
markable locomotive performances were recorded which 
became the center of a spirited controversy. Ideas as 
to the limitations of locomotive hauling capacity on 
grades were so thoroughly ingrained into the thinking 
of the time that thoroughly attested facts of perform- 
ance were disputed as impossible. 

The locomotive “George Washington”, built by Wil- 
liam Norris, was operated over an inclined plane on the 
Philadelphia & Columbian Railway in July, 1836, for 
the benefit of a party of invited guests. The plane was 
2,800 ft. long, with a rise of 196 ft.—a 7 per cent grade. 
The locomotive, which weighed 14,900 lb., of which 
8,700 Ib. were on the drivers, pulled an attached load of 
19,200 1b., including 24 persons on the “tender and 


. Estimated Daily Cost of Locomotive Operation, 1832 


BBE 35.4 EA I AG Raat eee te Ceres $2.00 
Assistant s2.03. see saksaes ceed 1.50 
One ton anthracite coal .... 8.00 
ETE A E .50 
Repairs and renewals ...... 2.50 
Interest e a paua sa 0:0) Stare alos Se S GAR AARTI a .75 
CUNEN ieo Taa nEaN A .75 
$16.00 


burthen car”. The locomotive started at the base of the 
plane and made the distance in 2 min. 1 sec., at the rate 
of 15% miles per hour. On the return down the plane, 
the ability of the locomotive to stop on the grade and 
proceed upward was demonstrated several times. 

In a report to the president of the New York & Erie, 
“in respect to grades and curvatures of roads between 
New York and Washington,” made by James Seymour, 
division engineer, in January, 1836, it was noted that 
speeds of 14 miles an hour were obtained on the Balti- 
more & Ohio over grades of 38 to 45 ft. per mile, as 
well as on the level, this being the limit established by 
the rules of the company. 

In 1834, the locomotive “Arabian,’”® with a weight of 
7%% tons, passed over the inclined plane at Parr’s Ridge, 
ascending two-thirds of a mile of average grade of 264 
ft. per mile with two cars full of passengers, making, 
with the tender, 11 tons of connected load. By 1836, the 
Baltimore & Ohio was reported eliminating the planes 
by changing the route to avoid their use and was de- 
veloping its plans to cross the Allegheny Mountains 
without the use of planes. 

The aims of the early improvements in the locomotive 
were primarily to develop a machine which would oper- 
ate successfully on the weak and irregular tracks of 
American railways. All of these locomotives were of 
light weight and small hauling capacity. Except for the 
early West Point Foundry engines and those on the 
Baltimore & Ohio, they were built with a single driving 
axle. Once they had demonstrated the economic ad- 
vantage of steam over horse power, however, the de- 
mand for increasing capacity was soon felt. One of the 
first developments looking toward increased capacity 
was patented by Henry R. Campbell, chief engineer of 
the Philadelphia, Germantown and Norristown Rail- 
way. This patent covered an eight-wheel locomotive 
with four connected drivers and a four-wheel front 


ë This was one of the later “grasshoppers” built by Davis & Gartner. 
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truck, one pair of drivers being placed in front and the 
other back of the firebox. This locomotive was not 
equalized, however. In 1837, Eastwick & Harrison, 
locomotive builders in Philadelphia, constructed an 
eight-wheel locomotive with the driving axles carried in 
a square frame, the main frames being carried on this 
frame by a central bearing on each side. This locomo- 
tive had cylinders 12 in. by 18 in. and the driving wheels 
were 44 in. in diameter. Joseph Harrison, Jr., of the 
Eastwick & Harrison firm, later substituted equalizing 
beams on a locomotive with this wheel arrangement. 
Thus was evolved the long famous American type loco- 
motive. 


AMOSKEAC MANUFACTURING CO 


Inside-connected locomotive built at Manchester, N. H., 
in 1853 


This type, however, did not very long satisfy the re- 
quirements of heavy freight service, particularly where 
severe grades were encountered. Matthias Baldwin 
undertook the solution of this problem in the form of a 
geared locomotive, but after building an experimental 
locomotive of this type he effected a solution which was 
successfully embodied in many locomotives from 1842 
to the early 60’s. This was a scheme for a six-wheel 
connected locomotive in which the entire weight of the 
locomotive was available for adhesion. The necessary 
flexibility for rounding curves was provided by a flexible 
beam truck composed of the two leading pairs of drivers. 

The rear driving wheels were placed rigidly in the 
frames, usually behind the firebox. The inside bear- 
ings of the two front axles ran in boxes which were 
mounted in the ends of two deep double-bar iron beams, 
one on each side of the locomotive. The two pairs of 
beams were not connected and a spherical pin projecting 
downward from each main locomotive frame rested in a 
socket in the top of the double beam midway between 
the two driving boxes. Pedestals and the driving box 
were of the cylindrical type early developed by Mr. 
Baldwin. Two leading driving axles were free to move 
laterally in opposite directions, but always remained 
parallel. The connecting rods were made with spherical 
brasses to accommodate themselves to the lateral move- 
ment of the wheel. The shortening of the longitudinal 
distance between the two crank pins on the truck wheels 
due to the angularity of the rods was too small to be of 
practical consequence. The first locomotive of this type 
was built in 1842 and weighed 12 tons. It pulled a trail- 
ing load of 250 tons up a grade of 36 ft. per mile. 

While this scheme has long since been discarded, it 
has its modern counterpart in the form of lateral motion 
devices which have been developed to extend the length 
of the coupled wheel bases beyond the practicable limits 
of the rigid wheel base. 

Following the death of Phineas Davis in a derailment 
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in the summer of 1835, Davis & Gartner, who had been 
building locomotives mostly, but not exclusively, for the 
Baltimore & Ohio at the Mt. Clare shops, were suc- 
ceeded by George Gillingham, who had been superin- 
tendent of machinery for the railroad, and Ross 
Winans, whose genius had been of service to the rail- 
roads almost from the day its charter was granted. 


Ross Winans’ Contributjon 


Ross Winans was a New Jersey farmer whose first in- 
terest in the Baltimore & Ohio was as a possible market 
for horses. He then became interested in the improve- 
ment of rolling stock to reduce the horse power required 
for its movement and later took up the design and con- 
struction of locomotives. Like Phineas Davis, he was an 
advocate of the upright boiler and continued to employ 
it in locomotives built for other railroads after the Bal- 
timore & Ohio ceased to favor this arrangement follow- 
ing a change of policy in 1837. 

Mr. Winans is best known for two types of locomo- 
tives he developed to meet the demand for greater trac- 
tive force. The first of these, known as the “Mud 
Digger,” had eight-coupled drivers, 33 in. in diameter, 
the 17-in. by 24-in. cylinders being connected to a jack 
shaft geared to one of the driving axles. This locomo- 
tive is mentioned in the report of Chief Engineer Knight 
of the Baltimore & Ohio for 1842 where it is recorded 
that it was capable of hauling 1,100 tons on straight 
level track and 170 tons over grades of 821% ft. per mile, 
with curves of 1,000 ft. radius. Several of these loco- 
motives with horizontal boilers continued in operation 
on the Baltimore & Ohio for many years. Three of 
these locomotives were built by Matthias Baldwin under 
an arrangement with Mr. Winans for the Western 
Railroad of Massachusetts in 1842. In these locomo- 
tives Mr. Winans adhered to the upright boiler. 

Mr. Winans developed the “Camel” type early in the 
50’s. These locomotives were distinguished by the 
peculiar firebox construction which is clearly shown in 
one of the illustrations, the purpose of which was to 
facilitate the burning of coal. Over 100 of these loco- 
motives were purchased by the Baltimore & Ohio and a 
number of them were used on other railroads. The 
type. however, never became popular. Mr. Winans’ 
persistence in adhering to it led to the end of his career 
as a locomotive builder in 1857. 


ê See The Story of the Baltimore & Ohio, by Edward H ford, 
G. P. Putnam, New York, 1928. Á . Pom 


A Rogers locomotive built for the Rensselaer & Saratoga 
(now the Delaware & Hudson)—one of the first loco- 
motives equipped with the link-motion 
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With the growth of railway mileage and the increase 
in locomotive capacity, the question of an economical 
fuel, available in large quantities, began to receive the 
attention of the railways. From the outset of its experi- 
ence, the Baltimore & Ohio had used anthracite coal 
for its locomotives. Wood, however, was the universal 
fuel, being used, indeed, to some extent on the B. & O. 

At the outset there were many doubts as to the prac- 
ticability of burning raw bituminous coal in locomotive 
fireboxes. In the early 50’s many experiments were 
undertaken to develop practicable means for making 
this possible. In 1854 a sheet iron deflector was placed 
in the firebox of a locomotive on the Philadelphia, Ger- 
mantown & Norristown, extending back from the tube 
sheet. This is reported to have effected more complete 
combustion of the coal with a reduction in the amount 
of smoke. Another scheme was the construction of the 
firebox tube sheet with a water leg projecting back from 
the front of the firebox. This, however, was soon 
abandoned. Fire-brick arch deflectors were tried on 
two Pennsylvania locomotives in 1854, a scheme which 
proved the most practicable of any of those developed 
at that time. The first arches were carried on blocks 
in the side sheets. In 1858 water tubes extending down 
from the crown and obliquely forward toward the tube 
sheet and thence curving toward the sides of the firebox 
at the bottom, were successfully used. 

In 1851 a locomotive was operated on the Cumber- 
land Valley with a combustion chamber extending for- 
ward into the waist of the boiler. 

Numerous patented types of boiler construction and 
grate and door arrangement were brought out during 
the early 50’s, most of which have long since ceased to 
be remembered. Among these was the Delano grate by 
which coal was forced into the firebox from below. This 
was applied on several locomotives in 1857. Another 
was the Dimpfel boiler, several of which were built in 
1859. This substituted for the usual fire-tube arrange- 
ment in the waist of the boiler, water tubes which, 
starting downward from the crown sheet, were curved 
forward and terminated in a narrow water space next to 
the smoke box. The entire waist of the boiler thus 
formed a combustion chamber, 

By 1860 the use of coal on freight locomotives had 
become quite general where coal was available and wood 
scarce and expensive. The situation was not quite the 
same in the class of passenger locomotives. For in- 
stance, in 1859 the Pennsylvania Railroad undertook an 
investigation, the object of which was to determine: 
“Yirst—lIs it practical to use raw bituminous ccal of the 
varieties found along this road in passenger engines 
without the emission of smoke or cinders to an extent 
that would annoy passengers? If practicable, what is 
the best plan of effecting that object? And what sav- 
ing would result from the substitution of coal for wood 
in such engines? 

“Second—Is the prevention of smoke attended by 
economy of fuel? And if so, is the saving such as to 
warrant any alteration of the coal-burning freight loco- 
motives now in use?” 

By 1860 American locomotives had assumed the 
characteristic form which they retained with little 
change for the remainder of the century. The early 
adherence to the inside cylinders had long since been 
abandoned, although the change was not made without 
doubts as to its practicability because of the lateral dis- 
turbing effect on the mass of the locomotives likely to 
be produced by the wide spread between the cylinders. 
This change was adopted early in the 40’s, the cylinders 
usually being inclined to clear the wheels. 

William Mason of Taunton, Mass., is usually given 
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credit for increasing the wheel base of the engine truck 
and lowering the cylinders into a horizontal position. 
Mason’s first locomotive, however, was not completed 
until October, 1853, and the Rogers works is said to 
have built one with this arrangement in 1852. William 
Mason, as a builder of cotton machinery, had estab- 
lished a reputation for turning out beautiful machines. 
In his designs he did much to “clean up” the exterior 
of the locomotive. His engines were famous for the 
pleasing quality of their lines and the simplicity of their 
finish. To this builder also goes the credit for the first 
plication of Walschaert valve gear in America. The 
illiam Mason,” a locomotive built in September, 
1874, for the New Bedford Railroad, was equipped 
with this type of valve gear. 

With the adoption of outside cylinders, placed hor- 
izontally, the integral cylinder and half saddle were 
soon evolved. The introduction of this mode of con- 
struction is generally credited to the Baldwin Loco- 
motive Works as early as the 60’s. 

The principle of the injector was discovered and pat- 
ented by Giffard in England in 1858. It was being ap- 
plied in America by 1861. 

Space will not permit recording the evolution of the 
steam locomotive in America through all of its changes, 
improvements and growth since its essential character 
became established. The purpose of this article is to 
record the major contributions of the pioneers who, al- 
though working separately, each contributed to what 
gradually became a correlated process. Although by 
1855 more than 40 separate plants were engaged in 
building locomotives, the major characteristics of 
American practice were so well established that from 
that time on there was less difference in the products 
of the various plants than existed between successive 
locomotives of the same builder during the 30’s and 
early 40’s. 


Rolling Stock 


When Ross Winans came to Baltimore in 1828, roll- 
ing stock for use on railways in America had not yet 
departed from its highway prototype. The wheels still 
turned on the axles. Mr. Winans interested himself in 
producing a vehicle which would offer as little friction 
as possible and permit the movement of trains of sev- 
eral cars with a single horse. He developed the so- 
called friction wheel in which the wheels are fixed on 
the axle which rotates with them, with bearings on the 
ends of the axle outside of the wheels. A model of 
this scheme was demonstrated publicly in Baltimore in 
the Fall of 1828 and it was adopted thereafter in the 
construction of the cars built by the Baltimore & Ohio. 


The Advent of Springs 


The early cars for use on American railroads were 
without springs. In his report, made in October, 1832, 
with reference to experiments then under way to de- 
termine the value of employing “springs in the burthen 
cars to obviate the effects of concussion.” the chief 
engineer of the Baltimore & Ohio wrote: “It is believed 
the same cars with springs would be as competent to 
bear three tons as two and one-half tons without springs 
and that the damage to the railway would be less.* * * 

“The amount of benefit to result from the use of 
springs will, however, greatly depend upon the rate of 
speed employed; and whilst it is believed they will be 
beneficial at all rates of speed, their use will be indis- 
pensable at velocities greater than three or four miles 
an hour.* * * It would appear, therefore, that springs 
should be viewed as an indispensable appendage to all 
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the cars when steam shall be the power used in transit.” 

Such, in general, was the status of rolling stock when 
the railway development of the United States began in 
earnest. Unlike the locomotive, there are very few rec- 
ords pertaining to the early types of rolling stock and 
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A Baltimore & Ohio freight car of pre-locomotive days 


of the individuals whose ideas determined their form. 
The early rolling stock was in many cases built in the 
shops of the railways themselves, or by local carriage 
and wagon makers. There was, therefore, a complete 
lack of that coordination in the early developments 
which is evident in the case of the locomotive, because 
of the wide distribution of the product of each of the 
few early builders. 

Continuing his interest in rolling stock, Ross Winans 
developed the eight-wheel car, the body of which was 
carried on two four-wheel trucks, by 1834. 

Although Mr. Winans is no doubt entitled to the 
credit for the practical development of the eight-wheel 
car, the idea, in a crude form, was first utilized on the 
Granite Railway. In order to carry large blocks of 
stone which were beyond the capacity of the four-wheel 
cars of the railway, platforms were built which could 
be carried on temporary bolsters placed across two of 
the small four-wheel cars. The load was placed on this 
platform. The method is similar to that now employed 
for the loading of long materials on two or more open- 
top or flat cars. 

Notwithstanding its early development, the eight- 
wheel car was slow in coming into general use. Four- 
wheel freight cars were still being built in the 80's. 

The open-top and house cars now in general use took 
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their essential form at the very outset of railway ce- 
velopment. An interesting form of box-car body was 
patented early in 1840 by G. S. Hacker.” The body was 
built in the form of a barrel with the staves about 1% 
in. thick, by 5 or 6.in. wide, held together with metal 
hoops. Some of these cars were built for the Charles- 
ton & Hamburg where they were used both in passenger 
and freight service. In the case of the passenger car 
the body was 30 ft. long, with doors at the ends and 
porticos extending out about 2% ft. from each end. 
Windows were cut through the staves between the 
hoops and the seats arranged longitudinally. The di- 
ameter of the barrel at the center was 9 ft., and was re- 
_ duced to about 8 ft. at the ends. The first freight car 
of this type built for the Charleston & Hamburg was 
21 ft. long, but others of the same length as the passen- 
ger cars were proposed, to hold 40 to 50 bales of cotton 
or 15,000 Ib. of other goods. 


Early Cars Took Curious Forms 


What suggested the use of this type, no doubt, was 
the ability to build a structure without a frame, the body 
being attached to bolsters, the tops of which were 
shaped to the curve of the barrel. 

No record has been found which gives a clear indi- 
cation as to when the first use was made of hopper 
cars. In the early days of the Tonawanda Railroad, 
which was opened between Rochester, N. Y., and Ba- 
tavia, in 1837, enclosed hopper cars were used in the 
transportation of wheat. The bodies of these cars were 
built in the form of a hopper, closed with a valve or 
gate at the bottom and covered with a roof hinged to the 
top of the hopper so that it could be opened for loading 
and closed to protect the grain from the weather while 
in transit. 


Iron Cars 
The use of iron in the construction of car bodies be- 


Baltimore & Ohio in the early 60’s. These included 
hopper cars, gondola cars and box cars. The hopper 
cars, consisting of two vertical intersecting cylinders 
with conical hoppers at the bottom, closed by hinged 
doors, were carried on six wheels, equalized on the 
same principle as that now employed in six-wheel 
trucks. These cars had a capacity of 20,000 lb. The 
iron box cars were built with slightly bulging sides and 
were carried on two four-wheel trucks. The gondola 
bodies were 15 in. deep and 20 ft. long. These were 
also carried on four-wheel trucks, the trucks being of 
the type patented by Ross Winans. 

While the bodies of these cars were built of iron 
plates, the under-frames were of wood. All of the cars 
were equipped with continuous draft gears. 

Each of the early railroads was a laboratory on which 
the ideas of its local officers were-tried out independent- 
ly, particularly in matters of car construction. It is, 
therefore, impossible to say with assurance when or 
where the first development of significance in the va- 
rious details took place. 

A spring draft gear, patented by P. Alverson, em- 
ployed in building railway carriages on the Hartford & 
New Haven Railroad was being advertised in 1839. Sev- 
eral types of patented four-wheel trucks appeared dur- 
ing the early 40’s and before the end of that decade rub- 
ber springs were coming into use. 

An eastern railroad is said to have had 30 box cars 
fitted with double sides, roofs and floors, with the in- 
tervening spaces packed with sawdust, in 1857.° This, 
so far as is known, was the first step in the evolution of 
the refrigerator car. 


Early Passenger Cars 


The early passenger cars, unlike freight cars, did not. 
from the outset. assume the essential form of those in 
service today. Probably the most comfortable of the 
early coaches were those in which the old Concord stage 


A passenger coach of the middle 40’s 


gan at a very early date. In the annual report of the 
president and managers to the stockholders of the Phil- 
adelphia & Reading in January, 1846, appears the fol- 
lowing paragraph: “The rapidly increasing business in 
coal has induced the managers to assume the responsi- 
bility of contracting for 1,000 new iron coal cars and 17 
locomotive engines of the first class, to be delivered 
prior to first of June, next.” 

Iron cars of several types were being built for the 


T See Historical Sketch of Railway Cars, the National Car Builder, 
ne 1871; also History of the American Locomotive, by Lewis 
Peale, cott Publishing Company, Philadelphia, 1887. 

*See “Freight and Passenger Cars, Their Origin and Development.” by 
E F. ay, Proceedings American Railway Association, Mechanical Di- 
sion, 
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bodies were adopted to the rail with flanged wheels. 
Others were simple boxes, some of them mounted on 
the axles without springs and with the simplest of 
benches for the accommodation of the passengers. Seat- 
ing arrangements were as varied as the types of con- 
struction. Many of the early passenger coaches, copy- 
ing the arrangement of the stage coach, were built in 
compartments, each with an independent side door en- 
trance. Others were built with platforms and end doors, 
some with longitudinal seats along the sides and others 
with essentially the same seating arrangement as has 
since become universal in American practice. The latter 
type was adopted at an early date by the Baltimore & 
Ohio, not, however, without strong opposition on the 
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ground that the center aisle would become one elongated 
‘spittoon. “ 

An interesting type of compartment car was used on 
the Tonawanda Railroad in western New York and on 
the Erie and Kalamazoo before 1840. These cars were 
carried on four wheels and four short elliptic springs, 
and consisted of three compartments, the center one 
raised so much above the end compartments that the 
seats were above the heads of the passengers sitting 
below. The center compartment was reached from the 
footboard along the side of the car by a series of lad- 


Ray’s metallic India rubber car springs—1849 


der-like steps and it gave the car essentially the appear- 
ance of a modern caboose. 


LaMothe’s Iron Coach 


The variety of early types, however, soon gave way 
to the long center aisle type which became well estab- 
lished during the 40’s. The first use of iron for the 
complete construction of passenger car bodies was 
made under a patent granted to Dr. B. J. LaMothe in 
1854. Several cars of this type were built during the 
succeeding seven years, among them one on the Boston 
& Worcester and one on the Hackensack & New York. 
The frame in these cars was made up of iron bands 2 
in. to 5 in., spaced about 15 in. apart except at the win- 
dows and running horizontally completely around the 
body. These bands were riveted at the intersections 
to similar bands running vertically up the sides and 
across the top. The center sill was built of three 6-in. 
iron plates placed vertically and separated by 1%4-in. 
oak fillers. 

This basket-like frame was enclosed with metal pan- 
els on the sides and with galvanized-iron roof sheets. 
There is said to have been no woodwork on the interior, 
but to prevent radiation and soften the shocks in case 
of accident, the inside of the cars was lined throughout 
with several layers of pasteboard and heavy cushions. 
These cars, designed to seat 60 persons, were built in a 
tin shop at Paterson, N. J. Its destruction by fire at 
the beginning of the Civil War put an end to the enter- 
prise. : 


Attention to Comfort in the 50's 


Seats with reversible backs were in use during the 
50’s and this decade was marked by improvements in 
the comfort of travel of great significance. In 1852 a 
patent was granted to W. L. Boss for a reclining car 
seat. When the back of this seat was adjusted to the 
reclining position, a support for the foot and legs of its 
occupant moved forward from under the seat. The 
back was fitted with a pillow or cushion for the head. 
Seats of this type are extensively used today. 


? Reprinted from the London Times in the American Railroad Journal 
of April 11, 1857. 

10 See One Hundred Years of American Railroading, by John W. Starr, 
Jr., Dodd, Meade & Co., 1928. 
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A curious invention of this same period is of particu- 
lar interest in the light of the developments to improve 
atmospheric conditions within passenger cars which 
have been taking place within the last three years. That 
is Ruttan’s system of heating and ventilation which was 
tried on several roads in 1856 and 1857. 

In the heating season air was taken in at the top of 
the car and forced by the motion of the train, down 
through a duct to a hot-air furnace. After passing 
up through the furnace it was delivered into the car 
near the top. Suction hoods at the corners of the roof 
were connected by ducts which led down to openings 
near the floor, from which point the air was removed. 

In summer the ventilator hoods were changed so that 
the air flow was reversed. Air then passed downward 
at the corners through ducts into shallow reservoirs of 
water beneath the floor of the car, which were intended 
to remove the dust from the air. The trials of this 
device are reported to have been attended with some, 
though not complete, success. 

We, of this generation, think of passenger accommo- 
dations of the 50’s as being crude and lacking in all re- 
finement. Let us see them through the eyes of an in- 
formed contemporary English traveler. In a report to 
the British Board of Trade on the status of American 
railways,® Capt. Douglas Galton wrote: “Indeed it is 
one of the most remarkable characteristics of the system 
how it combines roughness and expedition in construc- 
tion of the railway with convenience and refinement in 
railway furniture and carriages, even greater in many 
respects than those we have in this country. The aver- 
age American is perhaps more particular about indoor 
comfort even than the average Englishman. * * * The 
railways humor these tastes and the carpets, the 
cushions, the chairs with backs that can be put either 
way, the room for moving about, the lights, and the 
warm-air pipes, put all except our first-class carriages 
to shame. The ingenious contrivance on the New York 
& Erie Railway * * * which conveys air down into a 
chamber where it is purified by spray * * * is a speci- 


A three-hopper iron coal car equipped with Winans’ 
four-wheel trucks 


men of American railway indulgence to summer 
travelers.” 


The Sleeping Car 


The idea of the sleeping car came into use almost as 
early as passenger cars were operated over distances 
requiring night runs. Sleeping-car service of a kind is 
said to have been inaugurated on the Cumberland 
Valley Railroad between Harrisburg, Pa., and Cham- 
bersburg in 1836.19 Seven years later on the New York 
& Erie cars with seats placed back to back were in 
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service in which berths could be made up at night by the 
use of the seat cushions. i 

Not until George M. Pullman, then a contractor in 
Chicago, became disgusted with the discomfort of the 
sleeping accommodations and attacked the problem of 
improving the sleeping facilities of the railroads did the 
sleeping car become more than a make-shift accommo- 
dation for those travelers foolish enough not to stop 
over night at a hotel. Under contract with the Chicago 
& Alton, Mr. Pullman, in 1858, refitted two coaches of 
that road with sleeping-car sections, a linen locker and 
two washrooms. For the remainder of his life he de- 
voted himself to the development of sleeping and other 
types of cars for the improvement of comfort and the 
addition of luxury to railway travel. Following the in- 
corporation of the Pullman Palace Car Company in 
1867, the first “hotel car” was placed in service on the 
Great Western of Canada, now the Canadian National, 
and the development of dining-car service had begun. 

Mr. Pullman’s devotion to making the comfort of pas- 
sengers a serious objective ended the stage-coach era of 
railway travel and opened a new era in which distance 
ceased to be a barrier. 

For over 50 years communication between the coaches 
in a train involved the hazard of passing across the open 
platforms at the ends of cars. These were the cause of 
many casualties. In the early days passengers frequent- 
ly slipped between the ends of the platforms. Improve- 
ments in platform construction, by the development of 
platform buffers and apron plates, provided a continu- 
ous floor from car to car and removed this hazard, but 
passengers continued to be killed and injured by being 
thrown from the open platform. In 1887 the Pullman 
Palace Car Company turned out a train for use between 
New York and Chicago, the cars of which were fitted 
with narrow vestibules and diaphragm closures. Six 
years later this company began to equip its cars with the 
wide vestibule. 


Car Heating and Lighting 


A book could be written on the history of car heating 
and car lighting, the developments of which have been 


tremendous factors in improving the comfort and safe- 
ty of railway travel. By the early 80’s the entire rail- 
way world had become aroused to the need of a safer 
method of heating passenger cars than by a stove placed 
in one of the cars. When wrecks occurred these stoves 
spilled fire into the interior of the wooden coaches, add- 
ing the horror of fire and causing much loss of life 
which otherwise would have been avoided. The heat 
distribution was also extremely unsatisfactory. Many 
schemes for improving both comfort and safety were 
being tried, among them the use of steam from the loco- 
motive. This, however, did not immediately meet with 
general acceptance, because many believed that pas- 
senger locomotives would be ‘unequal to the additional 
demand on their boilers. By 1890, however, this meth- 
od was clearly in the ascendency. The development of 
the modern vapor system removed the final hazard from 
car heating, which arose from the use of steam under 
pressure within the cars. 

Although gasoline mixed with air had been applied to 
the lighting and also received some consideration for 
heating passenger cars, the invention of Pintsch gas 
in 1867 led to the first major improvement in car light- 
ing. Oil was superseded by gas during the 70’s, but the 
gas held its place unchallenged for only a few years. 
In the early 80’s began experiments with the application 
of electricity to car lighting, first with storage batteries 
and then with the head-end power units. The Pennsyl- 
vania, the Chicago, Milwaukee & St. Paul, and the 
Baltimore & Ohio were the pioneers in this development. 
The power required by the carbon-filament lamps, how- 
ever, was too great to make the system attractive and 
not until after 1900, when improvements in the incan- 
descent lamp reduced the demand on batteries and gen- 
erators so that the weights of equipment could be 
brought within practicable limits, did the axle-driven 
generator system come into general use. 


The Air Brake 


No attempt to sketch the pioneer developments which 
form the foundation of present railway equipment and 
its operation would be complete without mention of the 
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air brake. It is beyond the scope of this article to re- 
peat in detail the story of this development following 
George Westinghouse’s patents, first on a straight-air 
brake system issued in 1869, and then on an automatic 
system issued in 1872. It took 15 years before the su- 
periority of the automatic air brake was clearly estab- 
lished over the numerous other schemes with which it 
was then in competition. Following the first series of 
Burlington tests conducted for the Master Car Builders’ 
Association, its committee established as one of its 
requisites that the brake should be automatic in action, 
but independent of any special connections between the 
cars. The second series of tests in 1887 clearly demon- 
strated the superiority of the automatic air brake over 
all other schemes for complying with that requisite. 
The part which the Master Car Builders’ Association 
has played in the evolution of railway equipment is set 
forth in another article in this issue. The work of this 
association in bringing about a standard drawbar height 
and guiding the development of automatic couplers, ulti- 
mately selecting the type which has since been the uni- 
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LaMothe’s patent iron car of the 50’s 


versal standard, was of tremendous significance in weld- 
ing the steam railways of America into a single trans- 
portation system. 

The records of pioneer inventions of railway motive 
power and rolling stock furnish many instances in which 
developments that have only recently been practicably 
incorporated in American motive power and rolling 
stock were anticipated and, in some cases, crudely exe- 
cuted by the early inventors and engineers. Lack of 


‘materials adequate to the purpose, the crudeness of 


manufacturing processes and the undeveloped state of 
the science of engineering were all factors in withhold- 
ing complete success from these pioneer inventors. 
Sometimes the development preceded the need and 
changiiig economic factors have given new value to old 
ideas. 

Although 100 vears have circumscribed the field, the 
changing conditions which new transportation agencies 
have created for the railways still leave room for the 
pioneer willing to break the bonds of precedent where 
old ways of doing things do not meet the new needs. 


The first locomotive equipped by George Westinghouse with compressed-air brakes for regular service 
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A Century of Progress in Car 


And Locomotive 


Railroad men and readers of railroad history all 
know the story of the most famous “engine failure” 
in history when Peter Cooper’s “Tom Thumb” lost the 
race with the horse-drawn car back in August, 1830. 
After having made a triumphant run from Baltimore, 
Md., to Ellicott’s Mills, a distance of 13 miles, hauling 
a car with 36 passengers, the Tom Thumb suffered 
deep humiliation in the very hour of its triumph. On 
the return trip from Ellicott’s Mills the locomotive was 
met at Relay House, half-way to Baltimore, by a car 
to which was hitched the finest horse that Stockton & 
Stoker, the stage-line owners, possessed. It was a 
fine, clean-limbed young gray. 

The stage proprietors had come out to race the 
locomotive. Locomotive and horse got away with an 
even start. Soon the Tom Thumb began to pull away 
from the gray. The passengers yelled and the driver 
plied his whip, but the horse lost steadily. 

Just as the driver was about to pull up and acknowl- 
edge himself beaten, the belt which operated the blower 
on the Tom Thumb slipped. Although Mr. Cooper 
worked frantically to operate the blower by hand, it 
was impossible to keep up steam, the horse soon forged 
ahead and won the race by a considerable margin. 

This historic race was run just 17 days before the 
opening of the Liverpool & Manchester Railway in 
England. 

The early history of railroad operation is replete with 
accounts of engine failures of similar character. The 
steam locomotive was new. None of the parts were 
perfect in design or workmanship for the reason that 
the builders had little or nothing in the way of ex- 
perience or precedence to serve as a guide. Locomo- 
tives were improved as experience in actual operation 


1 “When Railroads Were New,” by Charles Frederick Carter. Pub- 
lished by the Simmons-Boardmin Publishing Co., 30 Church street, New 


ork. 


Maintenance 


Early repair-shop methods were 
influenced by the builders of 
cars and locomotives — Rail- 
roads an important factor in 
the development of special 
machine tools — Period from 
1890 to 1910 saw the begin- 
ning of the modern shop— 
Adoption of ‘‘manufacturing 
methods” began in period from 


1910 to 1915 


was acquired and builders could profit by the lessons 
learned. 

The bulk of the maintenance and repair work had to 
be performed by the men who operated the locomotive. 
To be at all certain that the locomotive and train would 
arrive at its destination, it was necessary that the engine 
crew know all there was to be known about a “locomo- 
tive engine” and how to make repairs on the road. 

The early issues of the American Railroad Journal 
contain many reports by engineers who were employed 
to survey and submit estimates on new railroad-building 
projects. In the majority of these reports the esti- 
mated cost of repairs was not segregated, but was 
included in the figures for the total cost of operation. 
This scheme of showing maintenance-of-equipment ex- 
pense was also followed in the preparation of reports 
to directors and stockholders for a number of years 
until railroads operating a considerable number of cars 
and locomotives gradually began to segregate the figures 


Rutland & Washington shops and station at Salem, N. Y.—This roundhouse was built about 1850—The Rutland & Wash- 
ington is now a part of the Delaware & Hudson 
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for maintenance-of-way expense from other operating 
expenses. 

Published in the April 14, 1832, issue of the Journal 
is a report of the engineer, John M. Fessenden, to 
the president and directors of the Boston & Worcester, 
dated January 12, 1832, in which he said: “We can- 
not, from the experience upon any road in this coun- 
try, obtain very satisfactory data * * *. For these (re- 
pairs and depreciation of engines and cars) an allow- 
ance of 18 per cent, upon the cost of the engines and 
cars will be sufficient * * *.” 

Mr. Fessenden Sea the annual operating cost 
of the Boston & Worcester would be $34,148. His 
estimates were based on figures in a book first pub- 
lished in 1825 entitled, “A Practical Treatise on Rail- 
Roads and Interior Communication in General,” by 
Nicholas Wood. The information and data contained 
in this early book pertained entirely to railway, canal 
and highway practices in England. However, Mr. 
Fessenden’s estimates for maintenance-of-equipment ex- 
pense was approximately 27 per cent of the estimated 
operating expense, a figure which does not differ widely 
from that of the present. 

A letter to the editor of the American Railroad 
Journal, which appeared in a subsequent issue, took 
exception to some of Mr. Fessenden’s estimates. The 

writer of the letter (Pro Bono Publico was a favorite 
Signature in those days for those who did not wish to 
see their names in print), thought that the estimates 
in Mr. Fessenden’s report were somewhat high and 
appealed to the readers of the Journal for more in- 
formation on the subject. A search through subsequent 
issues did not reveal any further discussion on the 
subject. 

The subject of maintenance of locomotives and cars 
did not receive much attention in the columns of the 
American Railroad Journal during the first two decades 
of its existence. However, reports of engine failures 
appeared at frequent intervals, 


Locomotives and Machine Tools Grew Together 


The locomotives of the 1830’s and 40’s spent a con- 
siderable part of their time in the shop. The builders 
not only had their troubles in designing their locomo- 
tives, but they also had to devise ingenious schemes to 
make the various parts. Adequate knowledge of the 
strength and wearing qualities of materials was lack- 
ing. Thus, the early locomotives were built somewhat 
on a basis of trial and error. 

The invention of the steam engine was an important 


factor in the invention of the various types of machine 
tools as we know them today. Watt’s ideas with re- 
spect to the steam engine were considerably in advance 
of what he actually accomplished. He encountered 
many difficulties in his efforts to develop the steam 
engine because “neither the tools nor workmen existed 
that could manufacture so complex a machine with suff- 
cient precision.” He complained that in an 18-in. di- 
ameter cylinder “at the worst place the long diameter 
exceeded the short by % in.”? 

The builders of locomotives had similar problems to 
solve in the early days of the railroads and they were 
required by virtue of necessity to adapt locomotive 
construction to the shop resources of the day. An 
example is Matthias Baldwin’s invention of the cylindri- 
cal pedestal for driving boxes (1835). The pedestal, 
which was of cast iron, was bored out in a lathe, with 
the axis of the cylindrical surface coinciding with the 
vertical center line of the pedestal, thus forming two 
parallel concave jaws. The outside of the box was 
also turned in the lathe to fit the pedestal. This method 
was cheap and the quality of the fit was easily con- 
trolled. 

The first fifty years in the history of railroad-equip- 
ment building and maintenance is largely that of tool 
development. The systematic development of shop 
methods and practices did not begin until the activi- 
ties of the Master Car Builders’ and the Master Me- 
chanics’ Associations (organized in 1867 and 1868, re- 
spectively) had become fairly well advanced.’ 

Although the programs of these two associations, 
which are now merged into the Mechanical Division, 
American Railway Association, did not include much 
on the subject of repair methods and practices until 
comparatively recent years, there is evidence that the 
opportunities afforded at the annual conventions to 
exchange information had much to do in evolving im- 
proved methods and devices for railroad-shop work. 


2 For an account of the invention and early development of machine 
tools see “English and American Tool Builders,” by Joseph Wickham Roe, 
Yale University Press, New Haven, Conn., 1916. 


5 Of interest in connection with the work of these two railway associa- 
tions is the following quoted from the report of one of the committees 
of the American Railway Master Mechanics’ Association presented in 
1895: “The importance of centralizing the work of heavy repairs in one 
or more large shops on the system, well equipped for doing such work 
economically, should not be lost sight of. Heavy repairs conducted in 
small and imperfectly equipped shops not only cost more than at the 
main shops, but require more time and keep the engine out of service 
for a longer period than is necessary. 

“In conducting repair work two important considerations should al- 
ways be kept in mind—the actual cost of the repairs, and the time the 
engine is kept out of service in making them.” 

Although the idea of centralizing heavy repairs in a few back shops 
was discussed 37 years ago, it was not generally adopted until after 
the World War. 


Carbondale car shops of the Delaware & Hudson Canal Company in 1870 
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Furthermore, in addition to the American Railroad 
Journal, the Railroad Gazette, Railway Age, The 
National Car Builder and a number of other railroad 
papers had by 1885 become well established and were 
beginning to publish information relative to railroad 
shops and shop equipment. Serious attention to de- 
tails of shop practice, however, was a development of 
a later date. 

The invention of modern machine tools took place 
between 1800 and 1840. By 1850 the types of metal- 
cutting tools were established substantially as they are 
today. Since that time there have been many improve- 
ments, but the general principles have remained with 
comparatively few changes. The development of the 
steam locomotive also began during this period and the 
general characteristics of its construction and the form 
of many details were well established by 1850. 

From 1800 to 1840 England developed most of the 
general machine tools of the present day, such as the 
boring machine (1775), engine lathe (1810), planer 
(1818-1824), shaper (1808), the steam hammer (1842), 
and standard taps and dies (Whitworth, 1841). Some- 
what later, but partially coincident with this, America 
developed special machine tools (wheel lathes, etc.), 
the drop hammer (1827), the widespread commercial 
use of limit gages (1850), and the interchangeable sys- 
tem of manufacture.* Interchangeability of parts, 
known among railroad men of that time and up to 1880 
as the “duplication system,” was developed for steam 
locomotives at about the same time the idea was being 
developed for machine tools, guns, textile and other 
machinery. However, there is little doubt that orders 
placed with the builders for several locomotives at a 
time of the same type had considerable to do with 
this development (about 1850). 


Early Status of Machine Tools in America 


The history of the development of the machine-tool 
building industry in America is replete with romantic 
stories of success and failure. Limitations of space 
prevent an elaborate account of the events that made 
the modern machine tool and, directly related thereto, 
the modern steam locomotive. 

_ New England was the birthplace of the machine-tool 
industry in this country and most of our modern tools 


*“English and American Tool Builders,” by Joseph Wickham Roe. 
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are the result of the so-called “Yankee ingenuity.” The 
reasons for this are obvious. The invention of the 
spinning jenny and cotton gin furnished a strong im- 
petus to machine-tool development in the textile in- 
dustry. However, the manufacture of arms had the 
most direct influence on the development of railroad- 
shop machinery. Many of the early textile and arms 
manufacturers also built cars and locomotives. 

Although the commercial manufacture of machinery 
began in New England, Philadelphia became, and for a 
long time remained, the largest tool-building center in 
the country. Its large population and proximity to 
coal, iron and tidewater made this almost inevitable, 
but it was hastened by the work of two brilliant me- 
chanics, William Sellers and William Bement. 

In Philadelphia, Matthias W. Baldwin, a native of 
New Jersey, began work as a jeweler’s apprentice. 
In partnership with David H. Mason he began making 
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Layout of the Baltirnore & Ohio Piedmont, W. Va., Shops in 1865 
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bookbinders’ tools, to which he added, in 1822, the 
engraving of rolls for printing cotton goods and, later, 
of bank notes. From the invention and manufacture 
of a variety of tools used in that business, they were 
led gradually into the manufacture of machine tools, 
hydraulic presses, calender rolls, steam engines, and, 
finally, locomotives. 

In 1830, Baldwin built a model locomotive for the 
Peale Museum which led to an order from the Phila- 
delphia & Germantown Railroad for an engine which 
was completed in 1832 and placed in service in January, 
1833.5 

The Baldwin Works naturally influenced the prod- 
ucts of the neighboring tool makers. From the be- 
ginning both Bement and Sellers specialized on rail- 
way machinery. The Southwark Foundry (now the 
Baldwin-Southwark Corporation) was established in 
1836, first as a foundry only, but a large machine shop 
was soon added. The owners were S. V. Merrick, who 
became the first president of the Pennsylvania Rail- 
road Company, and John Henry Towne, who was the 
engineering partner. Mr. Towne’s son, Henry R. 
Towne, later became a partner of Linus Yale, Jr., and 
formed the Yale & Towne Manufacturing Company, 
Stamford, Conn. 

The large part of the early development of special 
metal-working tools for railroad work was done in the 
shops of Baldwin, Sellers and Bement. However, a 
number of tools needed in the railroad shop must have 
been originally developed by manufacturers in New 
England. As early as 1831, planers were built by Gay, 
Silver & Company, North Chelmsford, Mass. Pedrick 
& Ayer of Philadelphia are also said to have built 
a planer about the same time. 

The early locomotive builders, in addition to manu- 
facturing arms and heavy machinery for other indus- 
tries, such as the textile, also designed and built special 
machine tools for railroad use. An old order book 
of Rogers, Ketchum & Grosvenor, Paterson, N. J., 
(now merged with the American Locomotive Com- 


é History of the Baldwin Locomotive Works, 1831-1923. 


pany), shows an order placed September 7, 1849, by 
the Saratoga & Washington (now a part of the Dela- 
ware & Hudson) for one large double-geared lathe 
to turn 6-ft. diameter wheels mounted on their axles, 
Lathes for turning tires, wheels and axles were also 
manufactured by Sellers, Bement and Baldwin in the 
1840’s. 

R. S. Lawrence of the old firm of Robbins & Law- 
rence, Windsor, Vt. (1838), in a letter to his son, said 
that he had introduced the first machine for pressing 
car wheels on a taper without splining or keying. He 
also said that he had made a great mistake in not secur- 
ing patents on this machine.® 


. Woodworking Machinery 


The large amount of wood used in the construction 
of locomotives and cars during the early days of rail- 
road development made the carpenter shop one of the 
most important departments of a railroad shop. Up 
to 1900 the woodworking departments of both car and 
locomotive repair shops were important factors in the 
work of the mechanical department. The increasing 
use of metal in the construction of rolling stock natural- 
ly tended to transfer work from the carpenter shop to 
the machine and forge shops and was an important 
factor in the evolution of the modern railroad repair 
shop. 

Although the amount of carpentry work required 
on modern rolling stock has decreased in recent years, 
demands on the carpenter shop for work by other 
departments, such as the signal, maintenance-of-way, 
stores and operating departments, have increased and 
materially changed woodmill practices. 

The first advertisers of power-driven tools in the 
American Railroad Journal were manufacturers of 
woodworking machinery. The first tool described in 
an article was Tichenor’s Patent machinery for mak- 
ing window sash, panel doors, window blinds and panel 
work generally, and was published in the June 15, 1833, 
issue. This article was elaborately illustrated with three 


e "English and American Tool Builders,” by Joseph Wickham Roe. 


Photograph of the Piedmont shops of the B. & O. taken in December, 1893 
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wood-cut engravings in which the parts were lettered 
and explained in the text. 


Progress in Car Design Governed Methods of Repair 


Woodworking machinery was fairly well developed 
by the time of the Civil War. Machines for planing, 
matching, tenoning, molding, mortising and boring were 
quite common, and band and scroll saws were built by 
a large number of manufacturers, The elaborate finish 


List of Machine Tools and Equipment Installed in the 
Piedmont Shops of the Baltimore & Ohio in 1870 


Car sHoP 

No. Size Type 

i N ESN E TET, Car sill planer 

r E T EE Wood lathe , : 

3 Gata pa yecoawtegeeaste Trunnion and boring machine 
r A ei Tener Band saw 

RA E E EE Small planer Y 

E PE TETEE Cross cut saw (tilting table) 

, E ETE ETT Rip saw 

BP EN AT A ERT Swing cut-off saw 

DQ. sav EATIS Foreman’s office , 

MOY E E A on eedasa aie Screw wheel press (stripping wheels) 
AD Wii Alacdsntieieew nen .. Hydraulic press (new wheels) 
VB. AS KAS bataes eo eony .. Axle lathes 

LES aar RA Main shaft drive (underground) 


Machine-tool and equipment ìayout of the Piedmont shops between 1865-1870 


TooLROOM 


$7 AEIR o aE Engine lathe 
E EE EEVEE Fox lathe 
e NEE E A T Emery wheel 
a EE TEA ET Lavatory 
Gls EEEIEE ROSAE e Chief clerk and timekeeper’s office 
ry Ree i T ...+ Master mechanic’s office 
GE orriba aera foie Snes Emery wheel 
G4  ABANE E S EA Grindstone 
68) ise ET EA A TT Emery buffing wheel 
6G ARARE RIR an E Ra Drill press r 
TA E T ...  Six-spindle bore drill Ț 
| oe ei Punch and shear (boiler work) 
69” DENEA KERA AE EEES Pipe threading machine (power) 
n E E AE ES EES PO SEA Hydraulic driving wheel press 
rA NOE ATA E Boiler rolls 
i E E T E TEA Rod gang 
ERECTING SHOP 
( ERS T E I E Engine transfer table 
PA eR OE N owls Flange fire 
AS SANEA eek AOEDD SIND Smal forge 
E E E arexeesisacsre aces Pipefitters’ forge | 
A EAA ree NNE E E Hand pipe threading machine 
i E I A E E ETT Engine supply store 
BLACKSMITH SHOP 
79 wassers sionen errr ksre. Stationary boiler 
e A O EEE S Stationary engine 
Ei BQ rinate ee Bolt cutters 
BS! seniade aN aa o Six spindle tapping machine 
OE O GA kesh Tent Bolt cutter 
BS EN OTO iaireraee se Flue cleaner (rattler) 
EN OS POET Shear 
BF REENE Ia aS a Ea s S Furnace A . 
a Asia ditsage cannes Oil tank for spring tempering 


Blacksmith Shop 


The Fox lathe No. 58 and the split-key machine No. 42 were installed in 1876. 


MACHINE SHOP 


AS . aiak cle ta acre Stationary boiler, locomotive type 
16 20 in. by 24 in. cylinders Stationary engine 

LP AB? AE E E eset Engine lathes 

WD) vs dreicnie dle © oislors ELERES Small miller 

BD! iera ann AnA GS Emery wheei 

Bi: asao na abe Tool rack 

r n E T OEA E Planer 

23 2ed. ooe ie eines oe tne Planer 

24: 20-in, oi dines oe ewreielons Brass planer 

25! SOIR: raana M beaa Engine driving axle lathe 
26 S AS E PEE TE Planer 

27 QE. EN OE E Engine lathe j 
QB” res E EEA ETE Horizontal boring machine 
Zhe T E A E athe 

IO IITE at ea Lathes 

32 BOAR. 53930 iseki rte Lathe 

Bd. aar aaa rE ERA E aaa Nut facer 

r S 7 E EE Lathe 

SS SNA kees renon TR Lathe 

IE aran ee en ere QOuartering machine 

OF. ss See ae sek pues hep wre Bolt cutter 

SB BOAR. aceasta cicnn sive Lathe 

IO aranna bdo AODA Shaper 

AO) earah eave hater Pace Obst Engine frame and cylinder planer 
GE Ais cgedelabe trea wayne eerie Drill press 


Split key machine 
Small shapers 

Small slotter 

Large slotter 

Stud machine 

Radial drill 

Chucking machine 

Drill presses 

Piston kevway slotter _ 
Car wheel boring mach'ne 
Chucking lathe 

Tire lathe 
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89 Forge 

90 Steam hammer 

91 Heavy fire forges 

92 Slack tub 

93 Flue fire 

94 Car work forges 

95 M. of W. forge 

96 Tool dresser forge 

97 Miscellaneous forges 

98 Material crane 

99 Drinking water pump 
100 Tool steel and jacket iron storage 
101 E F ..+ New car wheel and axle storave 
s OF . Rast pocte cca N E TA Fe oor Scrap car wheel and axle storage 
Ay Sinha .. Pits for engine repairs 

Bi dese f ... Engine wheel storage 

Co ODARA E Boiler work 

iD A CE E PES r « Work benches 


of passenger cars from 1870 to about 1890 necessitated 


considerable outlay of money on the part of the rail- 
roads to maintain passenger equipment. ` Doubtless, 
that was the reason why the shops used for passenger- 
car repairs received more attention during that period 
than freight-car shops. 

Wagons were first moved on rails sometime after 
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1670. Changes in car construction were made during 
the ensuing years up to the time of the steam locomo- 
tive. However, as late as 1836, the load capacity was 
limited to suit one or two “horse power” until the 
steam locomotive had been developed up to the point 
where some reliability of operation was assured. Prac- 
tically all of the first railroads to be built depended upon 
horse power, as some had no steam locomotives and 
those that did only had one or two locomotive engines 


Juniata locomotive shops of the Pennsylvania, Altoona, Pa., 
as laid out in 1890 


The longitudinal locomotive erecting shop had a capacity for about 14 
locomotives. American Engineer and Railroad Journal, June, 1896 to 
February, 1897. 


which were operated during fair weather. Horses were 
depended on to keep the railroad running in inclement 
weather and to insure reliability of operation. 

The ability of the locomotive engine to haul greater 
loads led to the building of cars of larger capacity. 
About 1840 cars with only four wheels were made 
obsolete with the introduction on many railroads of 
cars with eight wheels—two four-wheel trucks. The 
first eight-wheel passenger car is said to have been 
used on the Auburn & Syracuse, now a part of the 


New York Central system, between 1841 and 1843. 

The increased use of larger capacity cars naturally 
tended to complicate the problems of freight-car main- 
tenance and operation. Likewise, the early trend to- 
ward elaborate decoration and finish for passenger cars, 
which continued until after 1890, added to the troubles 
of the car department. 

Improved methods and systems of handling pas- 
senger-car repairs began developing shortly after the 


functions to be placed in a separate department. As 
passenger equipment became more luxuriously ap- 
pointed, it was found necessary to establish separate 
shops or departments for repairs to upholstery and 
trim. Thus, by 1870 the development of coach-repair 
work had progressed to the functional stage as is com- 
mon practice today. Many railroads still handled truck 
repairs in the carpenter shop and used the forge and 
wheel shops of the freight-car department for metal 
work. However, those roads which operated a large 
number of passenger cars, as a general rule, began 
(about 1875) to segregate truck repairs to a separate 
department. 


™*The Beginning of the New York Central Railroad,” by Frank 
Walker Stevens. 
8 The December, 1870, issue of The National Car Builder describes 
the method of lubricating car journals in 1845. According to the account, 
a grease box was placed in the housing of the journal box over the 
journal. This box or cup was usually filled with palm oil which would 
melt as the journal warmed up. The oil would then run down over 
the journal “provided the tox did not melt before the oil was sufficiently 
softened.” 

The writer of the article relates his experience on a southern „ Tail- 
road during several trips between Petersburg, Va., and Weldon, Cc, 
“During these trips it was observed that, upon; sounding the whistle upon 
approaching the stztion, all the swine in the immediate neighborhood of 
the station were seen running at the top of their speed for the train. 
Observing this, his curiosity was excited, and he passed out of the cars 
with a view of ascertaining what the Taid portended, when he found 
that the hogs were ranged along the train, each with his nose in an 
oil cup, regaling himself with the oil which had been deposited there for 
a very different purpose. It will be understood, of course, that the 
meal was enjoyed after the train had stopped at the station, it being 
only the work of a moment for each of the uninvited guests to raise 
the cover to the cup and insert his long snout therein and extract his 
east.’ 
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Locomotive repair shops 
of the New York Cen- 
tral & Hudson River, 


Depew, N. Y., in 1892 
Transverse erecting shop with transfer table 
serving 48 pits 
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Civil War. The work of painting was one of the first 


The freight-car shop has always been a prolific pro- 
ducer of special devices and fixtures to expedite re- 
pair work. For many years freight-car repairs de- 
pended largely on the successful functioning of special 
shop-made devices used to assemble or apply various 
parts. It must have been about 1845 that car shops 
began to handle repairs to house and open-top cars 
separately. This was undoubtedly because house cars 
required scaffolding along the side and it was found 
expedient to use a separate repair track for the exclusive 
handling of house cars. 

It is interesting to note that the “hot-box problem” 
had been solved by 1870. The August, 1870, issue of 
The National Car Builder contained an editorial which 
began “Can not some live Yankee supply a cure for 
‘hot boxes’ on railway trains?’ But as we read further 
we learn that the editor’s prayer had been answered 
by the invention of “Devlan’s Patent Journal-Box 
Lubricator.” 


Organizing the Maintenance of Equipment 
(1835 to 1840) 


A departmentalized organization was adopted at the 
On most roads 


very beginning of railroad operation. 


purchase of another line, it was found necessary to 
establish a repair shop for each division. Each shop 
was under the jurisdiction of a master mechanic who 
reported to the “superintendent of motive power.” 
The title of “shop superintendent” did not appear in 
railroad parlance until recent years. It was apparently 
borrowed from the manufacturing industry when it was 
found necessary to differentiate between the officer in 
charge of running repairs on a division and the officer 
in charge of the “manufacturing” or back shop. As 
far as we are able to ascertain, the titles of master 
mechanic, master car builder and superintendent of 
motive power are of railroad origin. 

The functional type of organization within the me- 
chanical department was well developed by the time 
of the Civil War, with separate shops for cars and 
locomotives. The former usually had a large car- 
penter shop for freight-car repairs. As a general rule, 
repairs to trucks and draft gear were handled in the 
same building or adjacent yard. 

Passenger-car repairs were segregated from freight- 
car repairs from practically the beginning of railroad 
operation. The men who worked on passenger cars 
were craftsmen highly skilled in wood carving and 
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Principal car-repair shops of the Missouri, Kansas & Texas at Sedalia, Mo., in 1898—One transfer table served both freight- 
and passenger-car shops 


the title of “master mechanic” or “master machinist” 
was conferred on the man responsible for the repair 
of locomotives and “car master” or “master car build- 
er” was the title conferred on the boss carpenter who 
was responsible for keeping freight and passenger cars 
in good order. 
These two officers usually reported to the “superin- 
tendent” or “master of transportation,’ who reported 
to the president. However, as a railroad would acquire 
increased mileage, either by new construction or by 
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finish. They were proud of their artistry and handi- 
work. In fact, the coach carpenter and painter occu- 
pied a place in railroad society only a slight shade be- 
low that of the “locomotive engineers” who were the 
real railroad aristocracy. The halo of romance and ad- 
venture which surrounded the man who sat on the 
right side of the cab with his hand on the throttle 
was never acquired by the man in the shop. Pas- 
senger-car maintenance was handled in a separate shop 
which gradually acquired the carpenter, paint, uphol- 
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stery and trim, and truck shops or departments; and in 
about the order named. 
The forge shop performed work for all departments, 
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in the freight-car shop, extended to the passenger-car 
shop and finally to tender and locomotive repairs. 


Quite a number of roads made tender repairs in the 
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General repair shops of the Chicago Great Western at Oelwein, Iowa, in 1899—One transfer table served all departments— 
The locomotive erecting shop had 15 pits 


both car and locomotive. The blacksmith and iron 
worker were highly skilled and never had much diffi- 
culty in producing work to meet the requirements of 
his day. The steam hammer was one of the first large 
tools to be developed (1842) and practically all railroad 
shops had one or more of these tools. 

The increased use of metal in locomotive and car 
construction was the most influential factor in develop- 
ing systematized shop methods. The decade beginning 
with 1840 saw the segregation of wheel and axle re- 
pairs from the other work. This development began 
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freight-car shop. It is interesting to note that a num- 
ber of roads are going back to this system. 


Departmental Organization Extended After 
the Civil War 


However, the further refinement of the departmental 
system of repairs can be attributed to the Civil War, 
the conduct of which laid severe demands on the rail- 
roads. The railroads, particularly those in Virginia, 
Maryland and adjacent states where the conflict was 
especially severe, were required to do considerable re- 
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Kinzie Street general repair shops of the Chicago & North Western at Chicago, as laid out in 1901 


Transverse locomotive erecting shop with 25 pits. Transfer tables were used in the locomotive, and, > 
h were described fa the American Engineer and Railroad Journal, March, April, May, 1900, were built in 1872. The 24-stall enginchouse 


The longitudinal freight-car shop was built in 1901. 


shops, whic 
was added some years later. 
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passenger-car and freight-car shops. The original 
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construction and new building work after the war.. 

With practically 35 years of experience in railroad 
operation and maintenance, it is natural to expect that 
the mechanical-department officers of that time would 
have developed fairly concrete ideas as to efficient meth- 
ods of maintaining cars and locomotives. By 1865, 
the work of locomotive repairs was being distributed 
among various departments. The shop was not or- 
ganized on a functional basis (rod, driving’ box, mo- 
tion work, etc.), but rather by machine tools. The 
lathes, planers, slotters and other machines of similar 
type were grouped together in separate departments. 
As late as 1880 the idea appeared to prevail that 
machine tools of the same type and scheme of opera- 
tion should be grouped together to secure effective 
production. 

However, the locomotive back shop of those days 
was more of a “jobbing shop” than it is today. Few 
railroads had many locomotives the parts of which 
were identical in size. Practically every part that came 
off a locomotive had to be repaired and returned to the 
same locomotive. Although the idea of interchange- 
ability or duplication of parts was generally accepted 
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line was cut or repaired by the Confederate or Union 
cavalry according to the situation of the moment.® 
Shops and roundhouses were destroyed. Mr. Hunger- 
tord says in his history of the railroad that “Stonewall 
Jackson prayed to God and helped himself to its loco- 
motives.” 

The Piedmont shops were built shortly after the 
completion of the line in June, 1851. They originally 
consisted of a 16-stall enginehouse and other repair 
facilities. 

These shops, which were partly burned in 1862 by 
the Confederates, were gradually enlarged and improved 
until in 1870 they had been developed to the layout and 
arrangement shown in two of the drawings. The main 
or back shop was divided into four major departments ; 
viz., blacksmith shop, erecting and boiler shop; saw 
mill, carpenter and car-repair shop. Two round- 


houses!® were located on either side of the erecting 
shop. One was used for making running repairs to 
passenger locomotives, while the other was used for 
freight power. 

Locomotives were brought into the erecting shop 
via either side door and moved to the pit track on the 
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General repair shops of the Canadian Pacific at Angus, Montreal, Que., in 1902 


The longitudinal locomotive erecting shop had a capacity for about 42 locomotives. 
freight-car shop was laid out longitudinally. 


as being good, the difficulty in its practical application 
in the repair shop was that most railroads did not 
purchase enough locomotives of the same design. 


Piedmont Shops of the Baltimore & Ohio 


The Piedmont, W. Va., shops of the Baltimore & 
Ohio are an example of what may be considered the 
post-war era (1865-1890) of railroad-shop construc- 
tion. The Baltimore & Ohio was an important factor 
in winning the Civil War for the Union. It was the 
railroad nearest to the Mason and Dixon Line. The 
Virginia & Tennessee, which paralleled the former, 
was south of the Baltimore & Ohio and served as an 
important service of supply for the Confederate forces 
all during the campaigns around Richmond and Peters- 
burg, Va. Twice General Lee led his gray army up 
to and over the Potomac River and on across the Balti- 
more & Ohio, which suffered the usual consequences 
of army invasion because of its importance in military 
Strategy. There were times without number when the 
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The ‘passenger-car shop was provided with a transfer table. The 


transfer table 73. The boiler work was apparently 
handled in different parts of the erecting shop. How- 
ever, the north end of the shop was set aside for boiler 
repairs, and firebox renewals were routine work. It 
will be noted that the machine shop was arranged and 
organized by tools instead of having separate depart- 
ments devoted to the repair of certain definite parts of 
a locomotive. A list of the machine tools, facilities 
and equipment in the Piedmont shops are shown in the 
table. The numbers in the left-hand column refer to 
the numbers shown on the drawing.!! Considering the 


? The story of The Baltimore & Ohio Railroad, by Edward Hungerford. 

10 A diligent search was made to discover where and when the first 
roundhouse was built for the repair of locomotives. Turntables were 
used in both England and America prior to 1830, for switching cars 
from one track to another. The round type of enginehouse was built 
by a number of roads in England and America as early as 1838. Pit 
tracks were used in 1834. 

11 We are indebted to O. C. Cromwell, assistant to chief of motive 
power and equipment, Baltimore & Ohio, and to P. T. Lacey, who was 
formerly employed in the Piedmont shops and later became a master 
mechanic, for the information and data relative to the early layout and 
machine-tool arrangement of the Piedmont shops. Considerable informa- 
tion relative to early repair-shop practices was also supplied by William J. 
Coughtry, recorder, Delaware & Hudson. 
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construction of the average locomotive in those days, 
the location of special tools, such as wheel and axle 
lathes, planers and shapers, the layout of the Piedmont 
shops reveals the beginning of the trend at that time 
toward organizing locomotive repair work on a func- 
tional basis, much as it is done today. 

The woodworking tools were grouped in the north 
end of the car shop as shown in the drawing. This 
arrangement must have served very well because there 
was considerable carpentry work to be done on a loco- 
motive. Cabs, runboards, steps, bumpers and pilots 
were all products of the carpenter shop. Tender frames 
and many other parts of the tender were also of wood. 
It was, therefore, important that the saw mill and car- 
penter shop be convenient to the locomotive shop. 


Overhead Traveling Cranes 


The erecting and boiler shops at Piedmont were pro- 
vided with a transfer table which was used for mov- 
ing locomotives to and from the pit tracks. Transfer 
tables were considered a necessary facility in locomo- 
tive erecting shops until about 1885 when the overhead 
traveling crane was introduced for moving locomotives 
transversely in the shop. The overhead crane played 
an important part in the evolution of modern repair- 
shop methods. Its utilization madé possible the sav- 
ing of considerable floor space in shop buildings, and in 
many cases has superseded the transfer table. 

The first installation of overhead cranes were in 
longitudinal shops with three tracks. The middle track 
served for moving locomotives through the shop and 
repairs were made on the two outside tracks. Two 
cranes were used to lift locomotives to and from the 
communication track in the center to the repair tracks. 
The introduction of overhead cranes facilitated the 
unwheeling and wheeling of locomotives and the serving 
of heavy machine tools. 

By 1890 the application of overhead cranes to trans- 
verse shops was being developed in the shops of the 
locomotive builders to eliminate the transfer table. 
However, the railroads did not make crane installa- 
tions in transverse shops until about 1900. The first 
railroad shops to install overhead cranes in transverse 
shops were the Philadelphia & Reading at Reading, 
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Pa.; the Lake Shore & Michigan Southern at Collin- 
wood, Ohio, and the Pittsburgh & Lake Erie at McKees 
Rocks, Pa. It was also used in a modified form by the 
Pennsylvania at Altoona, Pa. 


Shop Electrification 


The early shop installations used tackle, fixed cranes 
of various forms, overhead trolleys and walking and 
gantry cranes for lifting heavy materials. The decade 
1880 to 1890 was the important period for developing 
and demonstrating the advantages to be obtained 
through the use of air-operated and chain hoists and 
all manner of specialized devices. The ten years from 
1890 to 1900 saw the further utilization of overhead 
traveling cranes in the machine shop, boiler shop, heavy 
woodworking departments and even in outside yards. 


ese 


Cross section of the P. & L. E. locomotive repair shops at 
McKees Rocks showing the crane installation (1902)— 
The top crane in the erecting shop was 120-tons 
capacity and not 10 tons as shown in this drawing 


Up to 1900, power for the various tools and shop 
facilities was transmitted through line shafts, belts 
and pulleys from a centrally located steam engine. 
This made it necessary to locate the various buildings 
close together. The designer of shop layouts was 
therefore considerably handicapped with respect to lo- 
cating the various shops and repair facilities, and, in 
the case of large repair shops, he was required to pro- 
vide separate power stations for each group of buildings. 

During the period from 1880 to 1890 the system of 
rope drive was introduced to some extent, and many 
mechanical-department officers considered the rope 
drive to be the permanent solution of the problem of 
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General repair shops of the Pittsburgh & Lake Erie at McKees Rocks, Pa., in 1902 


Transverse locomotive erecting shop with 24 pits. The freight- and passenger-car shops were of longitudinal design. 


Journal, November, December, 1903; January, 1904. 
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reaching distant buildings from a central power station. 
In like manner, the enthusiasts for compressed-air 
power advocated the use of air for operating tools and 
machinery and a number of manufacturing plants and 
a few railroad shops installed power systems of this 
type. However, electric power began to assert its 
superiority by 1885 and by 1895 was generally acknow- 
ledged to be the solution of the power problem for rail- 
road shops. Direct-current equipment was the most 
favored at the beginning of electric-power supply for 
railroad shops. But alternating-current systems began 
to show their superiority over the direct-current as 


Typical shop architecture in 1901—End elevation of the 
Philadelphia & Reading locomotive shops, Reading, Pa. _ 


American Engineer and Railroad Journal, serial, January to June, October, 
and November, 1903. 


early as 1902. Providing power for tools and machin- 
ery by individual electric motors, or operating a group 
of tools from a single motor, has been accepted prac- 
tice im railroad shops for the past 25 years. 


Modern Shop Construction Began in 1890 


The thirty-year period from 1870 to 1900 saw con- 
siderable new shop construction, especially in the west.}* 
The April, 1871, issue of The National Car Builder 
published a description of the Union Pacific shops at 
Omaha, Neb. The editor in those days believed in the 
free use of superlatives. In describing the product of 
the paint shop he said: “The painting on these magnifi- 
cent Carriages is equal to any we have seen elsewhere.” 
Practically every subsequent issue contained a descrip- 
tion of a railroad repair shop. However, the informa- 
tion relative to shop work was very meager. 

Credit for originating and developing the modern 
system of repairs belongs to the west. The period from 
1870 to 1890 saw considerable new and extended shop 
construction by railroads west of the Mississippi river 
in which many new ideas were incorporated. One of 
the most notable shops improved during that time was 
the Kinzie street (Chicago) shops of the Chicago & 

13 Much of the information relative to the evolution of sho 
obtained from a book now out of print, ‘American Railwa 


by Walter G. Berg, chief engineer, Lehigh Valley. 
Railroad Gazette. 


systems was 
S op Systems”, 
ublished by the 


North Western. At that time (1872) the North’ 
Western system comprised 1,353 miles of railway and, 
like most large systems, had been formed from a num- 
ber of short lines, each of which had its own car and 
locomotive shops. With the merger of numerous short 
lines into the Chicago & North Western (1870-1890), 
the small shops were abandoned and heavy repair 
work was largely consolidated at Chicago. 

The shop buildings, of which there were about 20, 
were arranged in the form of a parallelogram along the 
terminal-yard tracks. Rough lumber was stored at the 
western end of the shops. Lumber was passed through 
the dry kilns to the planing mill and thence to the coach 
and freight-car shops. The metal working, blacksmith 
and machine shops serving the car department were 
located along the same tracks as the planing mill. The 
paint shop was located at the east or outbound end of 
the car-repair shops. Thus the work was so laid out 
that materials and bad-order cars entered the shops 
from the west end and repaired or new cars came out 
the east end. 

The methods of handling repairs on the Chicago & 
North Western at that time attracted considerable atten- 
tion on the part of railroad executives and mechanical- 
department officers from all sections of the country. 

The Chicago & North Western shops furnished the 
needed incentive for other roads to modernize their 
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Cross section of the Reading locomotive shops of the P. & R. 
(1901) 


repair facilities and, by 1902, several distinct types of 
shop layouts for handling locomotive and car repairs 
had been developed and applied in new shop installa- 
tions, 

A number of shop installations built between 1893 
and 1902 are shown in the layout drawings. Drawings 
showing more recent layouts of shop buildings and re- 
pair tracks are not shown, but the reader is referred to 
issues of the Railway Mechanical Engineer which have 
been published since 1921. 


“Efficiency Engineering” in Railroad Shops 


Industrial engineers credit the beginning of their 
branch of the engineering profession to Fred W. 
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Cross section of the freight-car repair shops of the Delaware, Lackawanna & Western, Scranton, Pa., erected in 1902 
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Taylor. His paper, “A Piece-Rate System,” which was 
presented at the June, 1895, meeting of the American 
Society of Mechanical Engineers, is considered to be 
one of the great epoch-making treatises of engineering. 
Mr. Taylor and such other well-known engineers as H. 
L. Gantt, Frank B. Gilbreth, and others had by 1905 
developed the principles of scientific management for 
production manufacturing plants. The “efficiency en- 
gineer” by applying the “Taylor System,” “Gantt Sys- 
tem” and various other “systems” to the production 
problems of manufacturing shops made an important 
contribution to industry. Many engineers who were 
not qualified by training or experience undertook to in- 
Stall “efficiency methods” in a number of manufactur- 
ing plants and, as a result, the “efficiency engineer” was 
looked upon for a time with disfavor. However, in- 
dustrial engineering has developed from the early “effi- 
ciency” and “scientific” stages and today the industrial 
engineer is an important factor in the manufacturing in- 
dustries. 

Naturally, attempts were made to extend the scien- 
tific-management movement to railroad shops. A few 
roads employed consulting industrial engineers to study 
and improve their shop methods, and in a number of 
instances considerable betterment was accomplished. 

The most notable contribution of the industrial en- 
gineer in railroad-shop management was the system of 
scheduling work through the shop. Many of the first 
scheduling systems installed were quite elaborate and 
numerous forms and boards were used in their control. 
This, of course, increased the amount of clerical help. 
Simpler scheduling systems have gradually been evolved 
from experience with the more elaborate systems, and 
practically all back shops now use some form of sched- 
uling system. . 

From 1911 to 1924 there was a controversy between 
the exponents and opponents of the application of “effi- 
ciency systems” to railroad-shop work. Numerous 
papers and articles were written comparing railroad- 
shop methods to manufacturing methods, and the rail- 
road man generally appeared at his worst in the discus- 
sion. The advocates of improved railroad shops were 
not always tactful or diplomatic in their criticisms. The 
fact that the repair shop was only a part of a large or- 
ganization engaged in the transportation of freight and 
passengers seldom seemed to enter the calculations of 
many critics. Furthermore, they overlooked factors 
pertaining to federal regulation, such as accounting re- 
quirements, safety regulations, etc. 

Although resented by mechanical-department officers, 
this period of criticism persuaded railroad-shop men to 
make a study of modern manufacturing methods and to 
adapt as many of them as practicable to the repair of 
cars and locomotives. The spot system of car and loco- 
motive repairs, is an adaptation of the system of manu- 
facture largely used in the automotive industry. A 
number of railroad shops have adapted piecework and 
bonus systems, cost systems and motion studies to their 
repair work with suitable modifications. 


The I.C.C. Bureau of Locomotive Inspection 


The Interstate Commerce Commission was organizea 
under “An Act to Regulate Commerce” which was 
passed by Congress and approved February 4, 1887. 
Early in its history the Commission began to inquire 
about the status of couplers, train brakes, safety appli- 
ances and passenger-train heating and lighting practice. 
The first of the so-called Safety Appliance Acts was 
passed by Congress on March 2, 1893. This act made 
it unlawful, after January 1, 1898, to operate trains, the 
speed of which could not be controlled by the engine- 
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` in a few large or well equipped back shops. 
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man with power brakes without requiring the brakeman 
to use the hand brake for that purpose. It made it un- 
lawful to operate after that date rolling stock not 
equipped with automatic couplers which could be un- 
coupled without the necessity of men going between the 
ends of the cars. It required the establishment of a 
standard height for drawbars for freight cars and re- 
quired that all equipment be provided with secure grab 
irons or handholds. Under this act and amendments 
thereto the Bureau of Safety of the Interstate Com- 
merce Commission was organized to supervise their en- 
forcement. Another act, known as the Locomotive In- 
spection Act, was passed by Congress and approved 
February 17, 1911. Under this act and amendments 
thereto the present Bureau of Locomotive Inspection 
of the Interstate Commerce Commission was organized. 
This bureau, co-operating with the railroads, has de- 
veloped rules and instructions designed to keep locomo- 
tives in safe condition for operation. 

The rules and regulations adopted by the I.C.C. were 
developed from similar rules enforced by various rail- 
roads and considered at that time to be good practice. 
The effective enforcement of these rules required, from 
the beginning, co-operation with federal inspectors on 
the part of the enginehouse supervisory staff. This co- 
operative effort developed improved methods of engine- 
terminal inspection and, as improvements were brought 
about in this department, changes and improvements 
had to be made in enginehouse operation to conform 
with the progress made at the inspection pits. Like- 
wise, the efforts made to secure better maintenance 
with respect to handling running repairs at enginehouses 
tended to effect to a considerable extent the work and 
methods used in the back shop. 

The Bureau of Locomotive Inspection has been an 
inportant factor in establishing the fact that high stand- 
ards of locomotive maintenance are the most eco- 
nomical. 

* * * 


The past ten years have seen the development of 
long engine runs with the resultant elimination of many 
back shops and engine terminals. There is a distinct 
trend toward the consolidation of heavy or class repairs 
Several 
railroads are developing for steam locomotives a sys- 
tem, which has been referred to as the “unit-replace- 
ment system,” that has worked satisfactorily in the 
maintenance of rail-motor cars. Railroads, such as the 
New York, New Haven & Hartford, which own and 
operate a considerable number of rail-motor cars of the 
same type, carry in stock spare engines, transmissions, 
power trucks, etc. When a car comes into the shop for 
repairs the engine or other unit in need of overhauling 
is removed, a repaired unit is installed and the car is 
returned to service. Thus the unit is repaired while the 
car is in service. 

Because of the increased train speeds at which rail- 
roads are now operating and because modern power 
is needed to maintain these speeds, railroad manage- 
ments have been required to institute measures which 
will increase the availability of their modern steam 
power and increase the mileage between heavy repairs. 
For that reason several roads are developing a scheme 
of carrying extra engine trucks, trailing trucks, rod sets, 
etc., for selected classes of locomotives, which are re- 
paired in the back shop and removed and applied in 
the enginehouse. 

Thus the “duplication system” which began in the 
1840’s has gone through a long period of evolution and 
is now emerging as the “unit-replacement system.” 
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Mechanical Associations Play 
A Vitally Important Part 


TE: first association of railway mechanical-depart- 
ment officers or supervisors was formed shortly 
after the Civil War and, since then, a total of ten addi- 
tional groups in the mechanical field have been organ- 
ized to promote better acquaintance among individual 
members; interchange opinions and experiences; assist 
in the solution of mutual problems; and, in general, take 
such action as is necessary to promote the best interests 
of steam railroads, individually and as a whole. If it is 
difficult to say definitely how much these mechanical 
associations have assisted in bringing about present high 
standards of railway equipment, service and efficiency, 
it would be equally difficult, if not impossible, to over- 
estimate the practical value of their contribution to bet- 
ter railroading. 

Every important subdivision of mechanical-depart- 
ment endeavor is covered by some specialized associa- 
tion, and, in certain instances, these associations have 
been serving the railroads for two-thirds of the cen- 
tury since the American Railroad Journal made its 
first appearance in January, 1832. With the rapid de- 
veloprnent in industry and transportation requirements 
in the early 60’s, the lack of anything approaching uni- 
formity in car construction, coupler height, truck de- 
tails, etc., proved such a hindrance to the interchange 
of equipment and caused so much expense and delay for 
material required in repairing foreign cars that it was 
felt something must be done. The Master Car Builders’ 
Association (present A. R. A. Division V, Mechanical) 
was accordingly organized, a constitution adopted and 
the first annual meeting held in 1867. This was the first 


Since 1867 they have contrib- 
uted to railway progress by 
providing the only means for 
common attack on mutual prob- 
lems 


attempt of any group of mechanical-department officers 
to present a united front to the pressing problems with 
which they were confronted, and the activities and strik- 
ing achievements of this parent association through the 
years will be outlined briefly further on in this article. 

In the process of reconstruction, following the Civil 
War, problems of motive power adequate to meet trans- 
portation requirements also pressed to the fore and, in 
1868, one year after the organization of the Master Car 
Builders’ Association, motive-power officers formed the 
American Railway Master Mechanics’ Association 
(present A. R. A. Division V, Mechanical). In the 
ensuing years, almost every important question pertain- 
ing to the construction, maintenance and operation of 
locomotives was discussed at one time or another before 
this body. The relative merits of early and widely- 
differing locomotive types were hotly argued on the 
convention floor. 

Adequate brake equipment had not yet been devel- 
oped; firing and steaming conditions were woefully in- 


Associations of Railway Mechanical-Department Officers and Supervisors Arranged in Order, as Organized 


First annual convention First president or 


Association Place Date chairman 
Master Car _ Builders’ TI.) W. | VanHouten 
(Present A.R.A. Div. (Pennsylvania Cen- 
Vi MELEE OTTE Altoona, Pa. 1867 tra 
American Railway Mas- H. M. Britton (Indian- 
ter Mechanics’ (Pres- apolis, Cincinnati & 
ent A.R.A. Div. V)... Cleveland, Ohio 1868 Lafayette) 


Master Car and Locomo- 
tive Painters’ (Present 


A.R.A. Div. V) ...... Boston, Mass. 1870 Joseph Hill, Jr. 
C. B. Conger (Chicago 
Traveling Engineers’ ... Chicago 1893 & West Michigan) 
J. J. Thornton (Ore- 
International Railway gon Railway & Navi- 
Master Blacksmiths’... Chicago 1893 gation Co.) 
C. C. Farmer (Mis- 
souri, Kansas & 
Air Brake ...........0- Columbus, Ohio 1894 Texas) 
Chief Interchange Car 
Inspectors’ and Car Charles Waughop 
Foremen’s (Present G (Cleveland, Cincin- 
Car Department Offi- nati, Chicago & St. 
COTS). sie bce 6 cele vi eae Cleveland, Ohio 1901 Louis) 
F. J. Graves _(Chesa- 
Master Boiler Makers’ .. Cleveland, Ohio 1902 peake & Ohio) 
International Railway : _ W. H. Graves (Mis- 
General Foremen’s ... Chicago 1905 souri Pacific) 
American Railway Tool 
Foremen’s .....-.e005 Chicago 1909 F. J. Powell 
International Railway Eugene McAuliffe* 
ME). iw veew eee yen’ Chicago 1909 (Frisco Lines) 


*Now in the service of the Union Pacific. 
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Present president 


First secretary or chairman Present secretary 


J. W. Davis (Pennsyl- 


; E. B. Hall (Chicago & V. R. Hawthorne (Chi- 
vania Central) 


North Western) cago) 


F. Grinnell (Atlantic 


& Great Western) E. B. Hall 


K. N Johnson (Nash- 
ville, Chattanooga & 
St. Louis) 


R. A. Phair (Canadian 
National) 


V. R. Hawthorne 
Warner Bailey (Boston 
& Maine) 


W. O. Thompson (New 
York Central) 


V. R. Hawthorne 
W. O. Thompson 


W. J. Mayer (Michi- 


G. F. Hinkens R. F. Scott (Reading) gan Central) 
P. M. Kilroy (St. W. H. Clegg (Cana- T. L. Burton (New 
Louis Southwestern) dian National) York Central) 
Stephen Skidmore 
(Cleveland, Cincin- K. F. Nystrom (Chi- 
nati, Chicago & St. cago, Milwaukee, St. A. S. Sternberg (Belt 
Louis) Paul & Pacific) Railway of icago) 


P. Sullivan (Cleveland, 
Cincinnati, Chicago 


K. E. Fogerty (Chi- 


cago, Burlington & A. F. Stiglmeier (Al. 


& St. Louis) Quincy) bany, N. Y. 
A. H. Keys (Baltimore William Hall (Chicago 
E. C. Cook & Ohio) & North estern 
. G. G. Macina (Chi- 
H. L. Taylor (Balti- cago, Milwaukee, St. 


O. T. Harroun more & Ohio) Paul & Pacific) 


D. B. Sebastian (Chi- P 
cago, Rock Island & C. H. Dyson (Balti- 
Pacific) 


T. Duff Smith (Chi- 


more & Ohio) cago) 


425 


K 4 A pur ‘wrquirg “yy W ‘S509 W ‘a CAA Ouo N CN apnyour Janon an dnoag siy} w SA 4BjOu yO 
‘ eng A ‘ ‘suaaq “A “ff (8) ‘əsnoyšunysəM 331091) (Z IS W syne ORNI ‘sysayouew “A "vy (9) ƏJ Vues W vyadoy ‘uosiyay ‘Aniq Í W 
E ea et ons ues Eb D A ioe 3 pke ssop “S “AA (£) qww <aesouoy ‘uueyof qooef (Z) təq Bues P exadoy 'Uosyayy prus “SD (1) 3V aanjoid siy} ur payruapt 

’ +681 ‘91 eunf “A `N ‘s8ulidg eZojeIeg Je UOTJUSAUOD penuue əy} Burpuəye STULYIOU Ja}seUI JO dnoIN 


X 
N 
o 
“~ 
ba 
o 
2 
© 
+ 
v 
(e) 


efficient ; and the desired service life was not being ob- 
tained from steel tires, wheels, axles and other moving 
parts. Thread forms were so variable that the master 
mechanics early gave their attention to the establish- 
ment of uniform thread sizes and shapes in the interests 
of greater safety, interchangeability, and reduced main- 
tenance costs. The Master Mechanics’ Association 
continued thus to serve the railroads for many years 
until 1919 when it was merged with the Master Car 
Builders’ Association to form the new American Rail- 
way Association, Division V, Mechanical. 
Minor Mechanical Associations Organized 

While the question of painting railway equipment, 
both cars and locomotives, received attention early in 
the proceedings of the two parent associations and com- 
mittees were formed to give this matter consideration, 


J. N. Lauder 


Jacob Johann* 
(Northern Railroad (Chicago & 
of New Hampshire) Atlantic) 
1880-1882 1886-1887 


the application of paint and other protective surface 
materials is a highly specialized operation, and railway 
master painters were among the first to prove their 
craft consciousness. In 1870, only three years after the 
formation of the Master Car Builders’ Association, the 
Master Car and Locomotive Painters’ Association 
(now a section of the Mechanical Division) was or- 


` ganized, and, from the deliberations of this body, have 


arisen notable economies in equipment maintenance and 
improved painting practices. A period of 23 years then 
elapsed before the formation of the next organization, 
the Traveling Engineers’ Association, which was or- 
ganized in 1893 “To Improve the Locomotive Engine 
Service of American Railroads.” In the same year, the 
International Railway Master Blacksmiths’ Association 
was formed to study the special requirements of this 


J. H. Setchel 


R. H. Briggs 
(Brooks Locomotive (Kansas City, Memphis 
Works) & Birmingham) 
1887-1889 1889-1890 


John MacKenzie 
(New York, Chicago 
& St. Louis) 
1890-1892 


John Hickey 
(Northern Pacific) 
1892-1894 


William Garstang R. C. Blackall 
(Cleveland, Cincinnati, (Delaware & Hudson) 
Chicago & St. Louis) 1895-1896 


1894-1895 


R. H. Soule 
(Norfolk & Western) 
1896-1897 


* Mr. Johann was first vice-president. 


Pulaski Leeds 
(Louisville & Nashville) 
1897-1898 


Robert Quayle 
(Chicago & North Western) 
1898-1899 


Some of the past presidents of the American Railway Master Mechanics’ Association who were active in promoting the 
affairs of the association prior to 1900 


October, 1932 


Railway Mechanical Engineer 


427 


From a lithograph by O. Kuhler 


important part of railway shop activities and to promote 
more uniformly satisfactory blacksmith operations and 
efficiency. The imperative necessity for adequate brak- 
ing power on increasingly long and heavy trains gave 
such an impetus to air-brake development work, and at 
the same time emphasized the necessity for uniform 
brake maintenance practices, that the Air Brake Asso- 
ciation was formed, in 1894, to give expression to the 
combined judgment and experience of all railway 
officers and other engineers interested in braking meth- 
ods and equipment. 

By the beginning of the nineteenth century, the prob- 
lem of satisfactory and expeditious interchange of car 
equipment at important industrial centers in this coun- 
try had reached an acute stage, owing largely to the lack 
of common understanding of the rules of interchange, 
and an association was formed which rendered invalu- 
able service in subsequent years in helping to clarify 
the rules and suggest changes, designed to permit the 
interchange of cars with a minimum of delay and ex- 
pense. This was the Chief Interchange Car Inspectors’ 
and Car Foremen’s Association (present Car Depart- 
ment Officers’ Association), which was formed in 1901. 
The scope of this association’s activities was broadened 
to include general car-maintenance work as well as in- 
spection and, in 1928, it was merged with an associa- 
tion of car department supervisors in the southwest and 
given the new name, Master Car Builders’ and Super- 
visors’ Association, and subsequently changed in 1929 
to Car Department Officers’ Association. 

In 1902, working independently of each other, two 
associations of master boiler makers were formed un- 
der the names of The Master Steam Boiler Makers’ 
Association and the International Railway Master 
Boiler Makers’ Association. These infant associations 
struggled along independently for five years as rival 
organizations and, in May, 1907, a joint convention of 
the two bodies was held in Cleveland, at which time 
they combined under the name of the International 
Master Boiler Makers’ Association. This name, in 
1911, was changed to the present one, Master Boiler 
Makers’ Association. The record of proceedings of the 
association for the 21 conventions since 1907 is the story 
of the development of the modern steam locomotive. 

General supervisory officers in railway shops and en- 
gine terminals discovered that they also have certain 
problems which are peculiarly their own and not ordi- 
narily discussed by other groups, so the International 
Railway General Foremen’s Association was formed in 
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1905 to provide a clearing house for ideas regarding the 
more satisfactory general supervision and operation of 
railway shops and engine terminals. Such subjects as 
the scheduling of shop work, training of apprentices 
and supervisors, safety, shop costs, etc., all received due 
consideration by this body, the individual members of 
which are such an important factor in the safe and 
economical maintenance of equipment. In 1909, the 
American Railway Tool Foremen’s Association was or- 
ganized (For Higher Efficiency in the Railway Tool 
Service) and has contributed in no small way to the 
attainment of this objective. 

Another association, formed in 1909, which was 
destined to play an important part in increasing the 
efficiency of railway service, was the International Rail- 
way Fuel Association, organized to promote the adop- 
tion of the best methods of purchasing, inspecting, 
weighing, handling, using and accounting for railway 
fuel. This is the only association in the railway field 
devoted exclusively to the single problem of using rail- 
way fuel more efficiently, and the association is unique 
also in that its membership includes the official repre- 
sentatives of producers and distributors of fuel as well 
as those who use it. This association permits all those 
interested in any way in the production, distribution 
or use of railway fuel to be brought together on a com- 
mon footing with a view to solving their mutual prob- 
lems and co-operating to obtain the best results with 
railway fuel. It may be safely said that the railways, 
in general, were not fuel conscious until the organiza- 
tion and activities of this association concentrated at- 
tention on this important subject. The activities of this 
association have been an important factor in the reduc- 
tion in unit fuel consumption in both freight and pas- 
senger service during the past two decades. 


Origin of the M. C. B. Association 


After several preliminary meetings, one as early as 
July, 1864, at the New York Central car shop, Wes: 
Albany, N. Y., the National Car Masters’ Association, 
as it was first called, was organized at a meeting held in 
Springfield, Mass., May 15, 1867. At the first conven- 
tion, held at Altoona, Pa., September 18, 1867, a con- 
stitution was adopted and the name changed to Master 
Car Builders’ Association of the United States of 
America. Among those master car builders responsible 
for the founding of the association and the successful 
conduct of the early meetings were Joseph Jones (New 
York Central), John Kirby (Michigan, Southern & 
Northern Indiana), Leander Garey (New York & 
Harlem), I. W. Van Houten (Pennsylvania Central), 
Hugh Gray (Chicago & North Western), E. F. 
Perkins (Vermont Central), Enos Varney (Fitchburg 
R. R.), J. W. Davis (Pennsylvania Central), etc. 

It is significant that at the first meeting of the asso- 
ciation the emphasis seemed to be placed on the best 
and most economical manner of constructing cars, in- 
cluding such details as truck design, gage of wheels, 
etc. Later meetings discussed the uniformity of height 
of draw heads on freight and passenger cars; also the 
greater uniformity in car details to facilitate the repairs 
to foreign cars. As early as the fourth annual meeting 
in 1870, the desirability of a dictionary of terms ap- 
plicable to car building and repairs was emphasized, and 
a committee was appointed to prepare such a dictionary 
In several subsequent reports, this committee pointed 
out the immense work and expense which would be in- 
volved in preparing such a dictionary and arrangements 
were made, through the Railroad Gazette, for the 
issuance of circulars which, in the course of time, de- 
veloped into the Car Builders’ Cyclopedia, now pub- 
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lished by the Simmons-Boardman Publishing Company. 
At the sixth annual convention, held in 1872 at 
Buffalo, N. Y., the question of rules for the interchange 
of cars and the repair of defective foreign equipment 
was first suggested. Nine rules were adopted which 
formed the basis of many of the rules now in effect. 
Additional subjects discussed at this meeting pertained 
to oil-boxes and journal bearings, wheels and axles, 
links and pins, light-weight freight cars, prices for dam- 
aged cars, etc. The consensus was that cars were then 
being built about as light as possible in the interests of 
safety. One member reported that they must continue 
building cars heavy on account of the heavy duty re- 
quired of them. He said that box cars on his road 
weighed nine tons and he believed in heavy cars. 


Development of Automatic Coupler Typical 
Example of Progress 


The automatic coupling of railway cars was one of 
the earliest problems requiring united handling con- 
fronting railroads, both from the standpoint of safety, 


Leander Garey B. K. Verbryck 
(New York Central and (Chicago & Rock 
Hudson River) Island) 

1875-1885 1886-1887 


E. W. Grieves John S. Lentz 
(Baltimore & Ohio) (Lehigh Valley) 
1893-1894 1895-1896 


ber, 1885, at Buffalo, N. Y., 42 couplers being tested, 
this number representing but a small portion of the 
couplers considered, as those clearly devoid of merit 
were not admitted for test. As a result of these tests, 
in 1887, one type of coupler was adopted as standard. 
One of the requirements was that the link and pin could 
also be coupled with the automatic coupler. The type 
selected was the first type of coupler with swinging 
knuckle. The knuckle was slotted to permit coupling 
with the existing link and pin couplers. 

As cars were becoming heavier and trains longer, the 
strength of the couplers soon became an important fac- 
tor. Further elaborate tests were made to develop 
coupler standards and limits at the Watertown (Mass.) 
arsenal and at the Pennsylvania testing laboratories, 
Altoona, Pa., in 1892. Drop tests were made at Altoona 
and pulling tests at Watertown. Twenty different 
makes of couplers were tested. All of the couplers 
tested would couple one with another in accordance 
with the M.C.B. standard requirements. In 1894, a 
much heavier drop-test machine was constructed and a 


Wm. McWood John Kirby 
(Grand Trunk) (Lake Shore & Michigan 
1888-1890 Southern) 
1891-1892 


S. A. Crone C. A. Schroyer 
(New York Central (Chicago & North 
and Hudson River) estern) 

1897-1898 1899-1900 


Some of the past presidents of the Master Car Builders’ Association who were active in promoting the affairs of the 
association prior to 1900 


as well as economical and efficient operation. In the 
early days, cars were small and light in weight, trains 
were short and a simple link and pin were used to 
couple cars. This required men to go between the cars 
to couple them and resulted in many accidents and in- 
juries to persons, as well as being slow. From the very 
first, inventors began to devise means of automatically 
coupling cars. In 1885, the Master Car Builders’ Asso- 
ciation organized a public trial of the devices then avail- 
able. At that time, there were in existence about 3,100 
patents for car couplers. The trial was held in Septem- 
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further series of elaborate tests conducted at Altoona. 
Tests and research were continued until 1899, when the 
Committee on M. C. B. Couplers presented a complete 
report covering specifications for automatic couplers, 
design, contour, gages to insure interchangeability, tests 
and service gages. The committee also recommended a 
standard drop-test machine and code of tests. The 
recommendations were adopted by the railroads as rec- 
ommended practice. The committee continued its tests 
and research, and specifications were further revised in 
(Concluded on page 435) 


429 


The Railway-Supply 


Industry’ 


O clearer picture of what the railway-supply in- 

dustry, as we term it today, has done to build 
up the railways and develop railway equipment can be 
obtained, than by reviewing its activities for the past 
100 years. In 1832, when railways were new, it was 
of course necessary to look to England for equipment 
and materials, as that country had a few years’ start 
in the use of steam locomotion on rails. It was charac- 
teristic of the Yankee, however, to work out his own 
salvation, with the result that but few locomotives were 
purchased from abroad. The Baltimore & Ohio R. R. 
as early as 1831 stimulated domestic locomotive build- 
ing by offering a prize of $4000 for the best locomotive 
and $3500 for the next best locomotive of “American 
manufacture” adapted to the conditions of that road. 
Probably nothing built in this country at the time re- 
quired as heavy construction as a locomotive, so with 
the handicap of lack of experience in design, was 
coupled a lack of craftsmanship. Proper tools were 
lacking and cylinders were bored by a chisel fixed in 
a block of wood and turned by hand. It was not the 
practice to weld iron bars of more than 114 in. in 
thickness. It was with these difficulties that the early 
locomotive builders had to face an infant industry. 

There are records of early forges and foundries, all 
of which were called upon to meet the requirements of 
this new field of endeavor. In fact, it was the occasion 
of railway construction that stimulated and developed 
these industries into concerns that have become great 
factors in our industrial life today. There is record 
of the Ryerson Forge, established in 1708, and located 
in New Jersey. This was established by Joris Ryerson, 
an ancestor of Joseph T. Ryerson, founder of the iron 
and steel company that now bears his name. Then 
there was the “Freedom Forge” of 1795, which was 
the nucleus of the present day Standard Steel Works. 
In 1810 Cyrus Alger established a foundry for casting 
guns in South Boston, Mass., which has developed since 
into the Hunt-Spiller Manufacturing Corporation. 
This foundry cast the largest gun of its time—a 12-in. 
“rifle” weighing 123 tons. In 1812 the Burden Iron 
Company was established at Troy, N. Y., by Henry 
Burden, as the Troy Iron and Nail Factory. Boiler 
plate was first rolled at Coatesville, Pa., in 1820, by what 
is now known as the Lukens Steel Company. The 
Carnegie Steel Company got its start from a small forge 
shop established in 1858 at Millvale, Pa., for the manu- 
facture of car axles. There were, of course, other simi- 
lar concerns in existence at that time, but their identity 
has been lost. 

While these industries were called upon to meet rail- 
way requirements, it was upon the locomotive builders 
that the burden of railway development really rested. 
The industry was fortunate in receiving the support of 
two able and ingenious mechanics, Baldwin and 
Rogers, whose names have come down in history as our 
pioneer locomotive builders. Matthias W. Baldwin, of 
Philadelphia, Pa., a manufacturing jeweler by trade, 
was the founder, in 1832, of what is now known as the 
Baldwin Locomotive Works. Thomas Rogers of Pater- 

1The term railway supply industry” throughout this article refers to 


that part of the who ustry relating only to the mechanical depart- 
ment, 
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Equipment, accessory and mate- 
rial manufacturers have made 
the tremendous development of 
railways possible 


son, N. J., a carpenter and pattern maker, in the same 
year, was the founder of what developed into the 
Rogers Locomotive & Machine Works, which was 
acquired by the American Locomotive Company in 1905. 

These two men contributed very materially to the de- 
velopment of the railway equipment during the first 
quarter century of railway progress. The railway in- 
dustry, then as now, depended upon the equipment 
manufacturers to a very large extent for its physical 
development. 


Early Advertising 


As may be expected, the first issue of the first volume 
of the Railway Mechanical Engineer, published on Jan- 
uary 1, 1832, carried no advertising, but in the second 
issue, published a week later (the originat American 
Rail-Road Journal was a weekly) there appears the 


INDUSTRIAL WORKS. 


Wm. B. Bement. George O. Thomas. 
BEMENT, DOUGHERTY & THOMAS, 
IRON FOUNDERS AND MACHINISTS, 
Callowhill Street, between 20th and 21st streeta, 
PHILADELPHIA, 

‘ACHINISTS’ TOOL ularly adai Railroad 
Mia Muu Beda Sar sees f 8i Out, Gupala, 
Cranes, Ladles and Foundry Fixtures, Pasching Shearing 
Machines for Boiler Work. 

Machine tools available in 1854 


first advertisement—that of the Troy Iron & Nail 
Factory, now known as the Burden Iron Works. Henry 
Burden signs the advertisement as “agent” and says: 

“The Troy Iron & Nail Factory keep constantly 
for sale a very extensive assortment of Wrought Spices 
and Nails, manufactured by the subscriber’s Patent 
Machinery, which after five years successful operation 
and now almost universal use in the U. States (as well 
as England, where the subscriber obtained a Patent) 
are found superior to any ever offered in market. Rail- 
Road Companies may be supplied with Spikes having 
countersunk heads suitable to the holes in the iron rails. 
to any amount and on short notice. Almost all the 
Rail Roads now in progress in the United States are 
fastened with Spikes made at the above named factory 
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—for which purpose they are found invaluable, as their 
adhesion is more than double any common spikes made 
by the hammer.” 

There was no display in the early advertising—sim- 
ply a direct statement of fact without any restraint of 
modesty. But advertisers believed then, as now, that 


continuous advertising was the proper thing, for the 


space used was carried through consecutively in each 
issue, over a long period. In these early issues rail- 
ways advertised their train schedules. Take, for in- 
stance, the advertisement of the Paterson & Hudson 
River Railroad (now part of the Erie) in 1832. This 
is headed, “A Railroad in Practical Operation, within 
ten miles of the City of New York”, and goes on to 
say: “With a view to suit the convenience of those 
persons who may wish to avail themselves of this rapid 
and delightful mode of traveling, the following hours 
have been fixed for leaving Paterson and Aquacka- 
nonk,” etc. But the motive power was horses and the 
part of the line then finished was only 434 miles long. 

As the railroads developed during the next few years, 
advertisement appeared on railroad iron, rope, survey- 
ing instruments, boilers, machine tools, wheels, castings, 
metallic packing, cars, disinfecting solutions, etc. In 
1837, Rogers advertised his facilities for building loco- 
motives, and in 1838 Baldwin advertised for the first 
time. 
the advertising pages during this first quarter of the 
centennial period. Ames shovels were advertised in 
1835. John A. Roebling had his story to tell on wire 


M. W. BALDWIN & CO., Engincers, 


Broad and Hamilton strects, Philadelphia, 

yourp call the attention of Railroad Managers, and those 
interested in Railroad Proporty, to their System or Loco- 
MOTIVE Enoinea in mhich they are ai a to the particuiar 
business for which they may be required; by the 3 
fo ths oe tur i S diivicg wheels; and the use of the 
whole, or so much of the weight as may be desirable for ad- 
hesion , and in accommodating them to the grades, curves, 
strength of superstruction and rai! and work to be donc.—By 
these means the maximum useful effect of the power is secured 
with the least expense for attendance, cost of fuel and repairs 
to Road and Engine. With these objects in view and as the 
result of twenty-three years practical experience in the business 
by our senior Partner we manufacture Five diferent kinds of 

Siigines and several classes or sizes of each kind. : 
Particular attention paid to the strength of the machine in the 
plan and workmanship of all the details, Our long experience 
and opportunities of obtaining information, cnables us to offer 
these engines with the assurance that in ency, economy and 
durability they will compare favorably with those of any other 

kind in ase. i 
We also furnish to order, Wheels, Axles, Bowling Tire (to fit 
centres without boring), Composition Castings for Bearings . 
every description of Copper Sheet Iron and Bouer work, and 
every article appertaining to the repair or rencwal of Loco- 


tnotive Engines. 
M. W. BALDWIN MATTHEW BAIRD 


A Baldwin advertisement in 1854 


rope, and Cyrus Alger mentioned the fact that he oper- 
ated a foundry, in 1846. Thomas Prosser was selling 
the Krupp tubes in the same year. In 1849 there were 
several well known concerns presenting their sales 
messages to the railway public, such as: 


Wm. Jessop & Sons—Tool and machinery steels. 

T. & C. Wason (J. G. Brill Company)—Passenger cars. 

Schenectady Locomotive Works (American Loco. Co.)—Lo- 
comotives. 

E. & T. Fairbanks (Fairbanks, Morse & Co.)—Track and 
platform scales. 

Union India Rubber Company—Goodyear’s Patent metallic 
rubber springs. 

During the remainder of the period, to 1857, the fol- 


lowing are found: 
E. Brown & Son—Instruments. 
Ulster Iron Works—Iron. 
Reading Iron Company—Iron. 
Wm. Sellers & Company—Turntables. 
Harlan & Hollingsworth (Bethlehem Steel Company)—Pas- 
senger cars. 
Danforth Cooke & Co. (American Loco. Co.)—Locomotives. 
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There are several familiar names appearing in . 
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Bement, Colby, Dougherty & Co. (General Machinery Corp.) 
Machine tools. 

Ashcroft Steam Gage Company (Consolidated Hancock Ash- 

croft)—Gages. 

Amoskeag Manufacturing Company (American Loco. Co.)— 

Locomotives. 

Of course there were a large number of other adver- 
tisers during this period, but those shown above are in- 
cluded because of their familiarity and to show that 
some of the present railway supply companies have 
developed along with the railways and can boast of a 
good old age. That some of the early companies did 
not survive is indicated by the fact that in the issue of 
October 13, 1855, fourteen concerns advertised the 
construction of locomotive engines. Nor were these all 
the locomotive builders at that time (Baldwin’s adver- 
tisement did not happen to appear in that issue)—there 
must have been at least a half dozen more. And this 
at a time when only 18,374 miles of line was in opera- 
tion in the United States. The following list is given 
to show the classification of the advertising in this par- 
ticular issue and the number of advertisements in each 
classification : 


Locomotives 
Locomotive accessories . 
Spark arrester 
Boilers 
Tubes 
Boiler compound ... 
Fire brick 
Tires 
Oil and grease 
Waste 
Car builders 
Car accessories . 
Wheeis 
xles 

Springs 
Car brakes . 

Car ventilation 
pone boxes 
orgings . 

Machine too's . 
Professional cards? 
Imported iron 


Other advertising included requests for bids from 
contractors for railway work, instruments, supply 
agents, spixes, tie plates, etc. 

There is real news in these advertisements, too. The 
United States Railroad Car Brake Company (Gouver- 
neur Morris, president) offered the “cheapest, simplest 
and most efficient method of enabling the engineer of a 
locomotive to apply the entire brakes of a train that has 
ever been made”, and a full-size model was available 
tor demonstration. Charles Atwood, Birmingham, 
Conn., illustrates a “mode of ventilating railway cars 
and excluding dust, smoke and cinders.” This con- 
sisted of sealing the train and admitting air through 
large ducts on either side of the locomotive tender, 
passing it up over the ceiling of the baggage car which 
tollowed the tender, and into the passenger car through 
the end doors, the platforms being enclosed by dia- 
phragms. J. N. Williams of Dubuque, Iowa, adver- 
tised a head supporter “for rest and sleep in railroad 
cars”. This is of such unique interest that it is repro- 
duced in an illustration accompanying this article. 
Then, too, there was an “iron railroad car” of the La 
Mothe patent. This advertisement reads, “The strik- 
ing features of this principle are :—simplicity—cheap- 
ness—durability—superior safety in cases of accident— 
facility of repairing when damaged—and less weight 
compared with wooden cars of the same capacity, etc.” 
In this same issue is the advertisement of the Indus- 
trial Works (General Machinery Corporation) which 
is reproduced to give an indication of the type of tools 
available back in the fifties to meet railway shop re- 
quirements. 


2 It was then customary for engincers affiliated with the railways to 
sell their services in a consulting capacity to other roads. 
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Many of these early advertisements contained repro- 
ductions of testimonial letters from railway officers who 
had found the material or device advertised to have 
rendered satisfactory service. Then, too, there were 
occasional challenges for comparative tests of compet- 
ing devices. Patents seemed to cause a lot of worry, 
for railroads were cautioned not to use a competing 
device under penalty of a suit for infringement. There 
was absolutely no attempt at display advertising as we 
know it today. Cuts were used, but they were mere 
illustrations of the devices advertised. In other words, 
the advertising pages were more or less a patchwork 
quilt—and not nearly as attractive as a patchwork quilt 
can be. Asa matter of fact, it was not until well into 
the present century that the character of the advertis- 
ing was given more than passing consideration by the 
advertisers. 

The period between that just described and the 
eighties, was one in which the railways and their plants 
“iust grew.” There were of course outstanding de- 
velopments, such as the air brake by Westinghouse, the 
development of coal burning locomotives and the intro- 
duction of injectors by Sellers, Nathan and Hancock. 
Along in the late sixties both the Master Car Builders 
and Master Mechanics Associations were formed. At 
the beginning of their existence the problems discussed 
related chiefly to maintenance. It wasn’t until the iate 
seventies and the early eighties that questions of design 
were considered. And it was right there that the rail- 
way supply industry became self-conscious, for their 
products were being discussed, examined and tested by 
the representatives of all the railroads. These two 
associations have been a driving force to the suppliers of 
railway devices and materials ever since, and have initi- 
ated many problems for the supply companies to solve. 

An excellent example of this is to be found in the 
report of the M.C.B. committee on automatic freight 
car couplers in 1884, which recommended that a stand- 
ard coupler be adopted. The adoption of that coupler 
was, however, another story. The best the committee 
could do was to classify seven couplers as “worthy of 
special mention” and twelve as “meritorious.” It was 
impossible to narrow its best choices down to one or 
two couplers. It was then suggested that manufacturers 
of couplers supply samples for tests. In 1885 tests were 
made of 42 couplers. Four couplers of each type were 
required, one to be applied to each end of two box cars, 
and the cars forwarded to Buffalo where the tests were 
made, at the expense of the owner of the coupler. These 
42 couplers tested were but a very small proportion of 
the actual number considered. There were in existence 
at that time some 3,100 patents for car couplers. As a 
result of these tests the Janney type of coupler, includ- 
ing the Janney, Dowling and Thurmond, was accepted 
as the standard of the association in 1886. 

The twenty year period between 1880 and 1900 was 
one of intense growth in mileage and traffic, and like- 
wise in equipment. While statistics are not available 
for this entire period, the fact that from the years 1889 
to 1900 the number of locomotives increased 30 per cent 
to 37,663, passenger cars 41 per cent, to 34,713, and 
freight cars 65 per cent, to 1,365,531, indicates rapid 
growth. The changes in equipment, too, showed a sub- 
stantial increase in weight and capacity. The driving 
forces of this period were therefore primarily quantita- 
tive, rather than qualitative. But with the larger and 
heavier equipment came serious problems in the quality 
of materials. In the November, 1893, issue of the 
American Engineer and Railroad Journal, as it was then 
called, there is a stirring editorial beginning with these 
tragic words: 
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_ “In these days of frequent and appalling railroad ac- 
cidents, any earnest and rational effort to indicate the 
primary causes to which they are due, should receive 
more than ordinary attention. Hardly a day passes 
now without an accident or without an account of one 
or more accidents in the daily papers, the horrible de- 
tails of which must make every sensitive reader shudder. 
While we are boasting over the magnificence of our 
great Exposition (World’s Fair at Chicago, 1893) dis- 
asters are occurring on our railroads which are spread- 
ing mourning through the land, and are sufficient to 
excite the indignation of the people and should drive 
some of our railroad managers to ashes and sackcloth 
of humiliation.” 

Records of failures were reported from a railroad 
operating nearly 1,000 locomotives, many of which were 
over 20 years old. The greatest number of failures 
causing detention was due to the failure of springs and 
their attachments, These amounted to 15 per cent of 
the total, the breaking of spring hangers and bolts alone 


——_—K—K—K—K—K—KXKX—KX—KX—KXK——_—_—X_e—ee 
IMPORTANT TO RAILROAD COMPANIES, 


WILLIAMS’ 
Patent Head Supporter, 
FOR REST AND SLEEP IN RAILROAD OARS. 


i 
erie! above cut represents the supporter in two positions— 
when swung up and attached to the panel and when sus- 
pended over the seat for use, 
In offering to railroads this valuable invention I would state 
some of the advantages therewith 
= They take up less room in the cars than any other form. 
2ad, They obstruct ventilation the least. 
8rd, They can be put almost entirely out of the way when 
not wiated. 
4th, They can be on springs and thus easier to the head. 
EA are more economical in keeping in repair and more 
rabio. 
6th, The first cost is less, and 
Tth, They can be preserved cleaner than in any other way. 
For the right to manufacture and use apply to 
J. N. WILLIAMS, Dubuque, Iowa, 
6m13 orto OLARK & JESUP, Agis, 70 Beaver st., N.Y. 


A typical advertisement of 1855 


amounting to nearly 10 per cent. The second most pro- 
lific cause of detention was due to failures of grate ar- 
rangements. There was a total of 115 detentions due 
to the failure of eccentric straps and rods, of which 
57 were due to the failure of eccentric bolts. The 
breaking of crosshead gibs and bolts caused 66 deten- 
tions. Fifty-nine detentions were caused by the break- 
(Continued on the next left-hand page) 
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NO STRETCH 


IN THESE ENGINE BOLTS 


The old materials have failed to hold in the new locomotives 


under increased stress and they stretch. «Every streich 
means a start towards a repair job. «This is one reason why ten large railroads 
have standardized on Agathon Engine Bolt Steel...it won't stretch. « Uniformity of 


composition is another reason. Agathon Engine Bolt Steel is the same all the way 


Toncan Iron Boiler Tubes, 
Pipe, Plates, Culverts, Rivets, 
through. No seams or slag pockets lie hidden to ruin a bolt when it S'evbon, tender lores and 
Strip for special railroad 
5 purposes ® Agathon Al- 
. j PE r s l Steels for locomotiv 
is nearly machined. «For economy, for dependability in service Fons » Agathon Engine Bo 
fee . jathon ron ld 
pins and Bushings . Nocikion 
Staybolt Iron è Climax Steel 


dy Po : ; Staybolts © Upson Bolts and 

and for ease of machining, specify Agathon Engine Bolt Steel. notices 
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ing of main rods or their parts, 36 of which were due to 
the failure of straps, 19 due to the fracture of gibs, 
keys and strap bolts and four main rods broke. De- 
fects in side rods caused 30 detentions, their straps and 
bolts being responsible for much the greater part of 
the breakages, but there were seven breakages of the 
rods themselves. Forty-one piston rods broke, 53 de- 
tentions were charged to the failure of air pumps, 37 
steam chests burst, 38 piston-rod glands and studs 
failed, 29 driving axles, 22 driving boxes, 21 springs, 
4 engine truck axles, 12 truck springs, 12 engine-truck 
springs and 3 tender truck springs were broken. Al- 
together there were 221 detentions caused by the failure 
of springs, or nearly 1714 per cent of the total number 
of detentions. It is interesting to note that the edi- 
torial says that there were “only” 24 engine frame 
breakages. In addition to the failures caused by eccen- 
trics, their straps and rods, there were failures charged 
to four broken lifting shafts, one link, two hangers, four 
valves, five valve stems and nine valve yokes—25 fail- 
ures in all. Piston packing rings were charged with 13 
failures, piston heads with eight, and piston keys with 
15, or 36 in all. Twelve failures were caused from 
drawbars or their bolts. There were 14 rocker arm and 
rocker bolt failures. Seven detentions were caused by 
broken or loose engine tires. It is to be noted that these 
were not all the failures, but simply those that caused 
detentions. 

This, it will be remembered, was a report from but 
one road operating about 1,000 locomotives, out of a 
total of 34,788 for the entire country. If the experience 
of this one road was at all typical of all roads, condi- 
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tions surely were disturbing. It would seem that the 
railways were developing much faster than the mechan- 
ical art of equipment manufacture. 

The conditions at that time, indicate very severe 
growing pains. As a matter of fact, the railways grew 
too fast for their strength. Locomotives jumped from 
about 75,000 1b. total weight in 1880, to around 200,000 
Ib. in the year 1900; passenger cars from 45,000 Ib. 
to 70,600 1b., and freight cars from 21,000 lb. to over 
32,000 Ib. It was a question of supplying more and 
larger cars and locomotives and evidently there was not 
the opportunity for improving their designs. Then, 
too, what equipment was purchased had a wide spread 
over a large number of manufacturing concerns, with 
the result that profits for any one company were not 
sufficient to permit any extended research. 

Since the beginning of the present century real 
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progress has been made in the development and im- 
provement of railway equipment. This was made im- 
perative by economic conditions. Railway mileage had 
had a very substantial increase. The total mileage in 
1910 was 240,438 miles as against 193,347 miles in 
1900 (an increase of 47,091 miles) and 163,597 miles in 
1890 (an increase of 76,841 miles). With it traffic had 
increased at an even more rapid rate and there was a 
strong demand for more equipment and- faster and 
longer trains. The following table showing the equip- 
ment per 1,000 miles of line gives a clear picture of 
the situation: 


Year Locomotives Passenger Cars Freight Cars 
170 5,870 
180 7,092 
195 8,866 
214 9,250 


It was this demand for equipment from 1900 to 1910 
that stimulated development in the railway supply in- 
dustry and made it worth while for brains and money 
to become interested in it. Several consolidations of 
old companies were made and new companies were 
formed. In fact, the industry seemed to crystallize into 
the groups of specialists which characterize the industry 
today. 

Extensive consolidations were made among the car 
and locomotive builders and some of the material and 
specialty manufacturers. For example ten locomotive 
builders were absorbed by one company; eighteen car 
and wheel manufacturing plants by another; eight sep- 
arate companies manufacturing the same specialty were 
united; another company was formed by consolidating 
some 12 foundries and specialty manufacturers, etc. 
This made possible a concentration of effort not only 
in equipment design but manufacturing facilities. 

With these consolidations came a decided growth in 
specialty manufacturers. As railway equipment grew 
in size and as the demand increased for more economi- 
cal operation, new designs of accessory equipment were 
invented. In the past much of this equipment did not 
find service much beyond the road upon which it was 
developed and at the same time required a manufactur- 
ing procedure that the railway shops were not equipped 
to undertake in an economical manner, The time was 
ripe therefore for the formation of companies to 
handle these products on a national basis and to concen- 
trate their manufacture in well equipped plants that 
could perform the work on a production basis. 

The Galena Oil Works, as it was then known, had 
for a number of years followed up its sales of lubri- 
cating oils with a maintenance and instruction service 
that had greatly assisted the railways in dealing with 
their lubricating problems. When Joel S. Coffin, who 
had had considerable experience as the head of the 
service department of Galena, entered the specialty 
field, he adapted these same methods of sales and serv- 
ice to the companies he organized. These methods have 
since become general practice in the marketing of spe- 
cial devices for railway use. 

A large number of specialty companies have since 
been formed. They are generally made up of men with 
railway experience, who are thoroughly familiar with 
railway methods and operations, and they have con- 
tributed materially to the improvement of railway equip- 
ment and of equipment maintenance practice. At the 
same time they have relieved the individual railways of a 
vast amount of engineering investigation and maintenance 
work. Companies of this type have become special- 
ists in the strictest sense of the word. They have built 
up engineering staffs of no mean proportions that have 
brought their products up to a high degree of per- 
fection. With all the railways as a market their outlet 
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has been sufficiently large to warrant large expenditures 
for this purpose. This has made possible the utilization 
of modern engineering materials as fast as they have 
become available and has led to refinements in design 
comparable with automotive practice. As a matter of 
fact there are some that even surpass the most refined 
automobile in this respect. l 

Nor has this been the extent to which these specialty 
companies have gone to get their devices accepted. Real 
engineering selling has been required to convince the 
railways that they can with profit adopt them. This 
has required a high type of sales engineer who under- 
stood the fundamentals of railway operation and was 
able to analyze railway operating problems. In fact 
he had to be a transportation engineer capable of tak- 
ing the profile, tonnage rating, time table and class of 
locomotive used, and show just what economies could be 
effected. This has made possible the acceptance of 
these devices and has provided the railways with equip- 
ment that has materially reduced operating costs. 

The refinements in design of many equipment spe- 
cialties have been equal to and even exceeded those 
which have become so notable in the automotive indus- 
try and they demand a like degree of precision in manu- 
facturing processes. These industries and the railway 
shops have therefore grown apart in the type of tools 
and methods required till it has become impossible for 
the latter, organized and tooled for the purpose of gen- 
eral repairs, to deal successfully with the repair of many 
devices. This has led to the development of complete 


Harlan «Ho sworth, 
WILMINGTON, DELAWARE. 


D 


OS eer 
MANUFAOTURERS or ALL xmxps or RAILROAD 
MACHINERY. 


PASSENGER CARS of the finost finish, aleo all kinds o 
FREIGHT CARS, DUMPING CARS, HAND CARS, 
WHEELS and AXLES, STEEL SPRINGS, and in fact 
everything for the full equipment of a road. 

From our long oxperience in Car building, and our facilities 
for doing work, we aro enabled to give entire satisfaction in 
evory particular, 

From cur location, and conveniences for shipment, we can 
pained southern roads with despatch and ship at ressorablc 

ita, 

We aro also extensively engaged in building Iron Vesse's 
and Irou Steam Boats, Steam Engines and Boilers and Machine 
‘Work ın general, all orders executed with despatch and on 
reasonable terms. 


One of the early car builders advertisements 
in 1857 


control of the manufacture of replacements by some of 
the manufacturers, and the need for the further exten- 
sion of such control is growing. 

_ The developments in locomotive design and propor- 
tions effected by the locomotive builders and the manu- 
facturers of locomotive appliances have kept the motive 
power of the railroads abreast of the changing condi- 
tions affecting railway operation. Developments which 
have been made during the past decade have stimulated 
the trend toward heavier trains and higher speeds in 
freight service. During the latter part of this period 
particularly these developments have been made faster 
than the railroads as a whole have been willing to take 
advantage of them. Not only have these develop- 
ments contributed greatly to the improved service which 
the railroads have been rendering, but have demon- 
strated their ability to effect economies in the cost of 
train operation which have materially increased the rate 
at which the older power has been made obsolete. The 
modern motive power, which these industries so closely 
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allied with the railroad companies as factors in trans- 
portation progress have produced, in many instances 
have demonstrated their ability to repay the capital re- 
quired for their purchase in from one-fourth to one- 
tenth of their life expectancy. 

The improvements which have been effected in cars in 
the last two decades have been largely attributable to 
the industries devoted to the development and manu- 
facture of special equipment or parts of the car. A 
constant process of improvement and refinement has 
been evident with respect to such parts as roofs, ends, 
doors, fixtures, etc., for application on freight cars. 
More recently car trucks and draft gears have come in 
for study for the purpose of reducing the violence and 
frequency of the shocks to which cars and lading are - 
subjected in service. Already results of great economic 
significance have been attained. 

Passenger equipment is also the subject of considera- 
tion by industries serving the railways, and as a result, 
marked improvements are being effected in the comfort, 
cleanliness and convenience of the travel facilities of 
the railroads. 

One of the basic factors contributing to the improve- 
ment and refinement of the railway plant has been the 
increase in the variety and capacity of engineering ma- 
terials. Forty years ago it is recorded that many de- 
velopments tried at that time failed on account of the 
inadequacy of the available materials. Today, with 
equipment many times heavier and subjected to much 
more severe service, materials are available to meet the 
new demands. The effect of the iron and steel indus- 
try on railway developments in this respect has been 
particularly great. Some of the developments which 
have taken place in steels received their commercial 
justification from the automotive industry, but the rail- 
roads have also come in for a share of the specialized 
attention and research. 


x* k * * 


The interrelationship of the early development of 
locomotives and machine tools in America has been re- 
ferred to in another article in this issue. In the course 
of the century of railroad transportation many machine 
tools have been developed to meet the specific needs of 
the railway shop and many of the developments of the 
machine-tool industry which have their origin in re- 
quirements of the production industries are finding their 
place in the railway shop. 

At no time in the century of railway history has the 
rate of physical progress of the railway plant been so 
pronounced as it has been in the past 25 years. In 
some respects this progress has been at an accelerating 
rate up to the time when traffic dropped so low as to 
arrest capital expenditure by the railways. These in- 
dustries which share with the railways a large measure 
of the responsibility for transportation progress have 
not, however, remained inactive during this period of 
restricted business. The attention normally concen- 
trated on the problems of production and sales has been 
in many cases devoted to engineering developments 
which promise to make the years immediately following 
the restoration of normal business activity a period of 
rapid progress. 

Never before has there been such close relationship 
and interdependence between the railways and the com- 
panies from which they secure the parts of their physical 
plant. With the growing pressure of competing trans- 
portation agencies, the need that this be maintained on 
the part of the railways will be more insistent in the 
future than it has been in the past. 


(Turn to second left-hand page) 
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This Modern Super-Power Locomotive develops 
over 1,000 “horsepower” per axle 
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PROGRESS.. 


can be measured by the 
growth of horsepower.. 


A hundred years ago “horsepower” was 
literally the motive power. One “horse“- 
power could carry twelve passengers at 
twelve miles per hour. « Then, steam - 
came into its own, and while “horse- 


power’ assumed another meaning, it still 


remained the measure of locomotive 


A single “horsepower” unit me s 
of a hundred years ago ability. « In recent years all the skill of 


the locomotive designer has been bent upon producing the utmost horsepower 
proportionate with weight. « The Chesapeake & Ohio Railway utilized this 
principle of intensified power output in its latest design of 2-10-4 type 
locomotive which develops over 1,000 horsepower per axle. « The practical 
operating advantages of these 2-10-4 type locomotives are decreased fuel 
consumption and maintenance and increased speed, resulting in increased 
gross-ton-miles-per-train-hour. « Power and more power is the answer to the 


problems of modern railroad operation. 


TIVE WORKS 


LIMA. OHIO 


Mechanical Associations 
Play Important Part 


(Continued from page 429) 


1903 and 1905. The specifications were advanced to 
standard in 1905. The coupler was the subject of con- 
tinual research and test, and the specifications were 
further revised four times between 1909 and 1915. 

In 1911, it was decided that instead of having a num- 
ber of couplers that would interchange one with an- 
other, but requiring the carrying in stock of a multitude 
of different parts, there should be but one standard cou- 
pler with all of the parts standardized and interchange- 
able. The Committee on Couplers of the Master Car 
Builders’ Association was instructed to design such a 
standard coupler and was authorized to invite the cou- 
pler manufacturers to join with them in this work. As 
a result, the Type-D coupler was developed and adopted 
as standard for all American railways in 1918. The 
service of the Type-D coupler was watched closely, all 
defects occurring being studied, and, as a result, the 
Type-E coupler was developed, subjected to extensive 
laboratory tests and adopted as recommended practice 
in 1930 and standard practice in 1931. 

Similar exhaustive investigation and test work were 
carried out in connection with almost every detail of car 
construction, including such vital parts as wheels, truck 
side frames, draft gears, brake equipment, etc. To the 
keen student of railway affairs who can see the romance 
in a “common” box car and appreciate what a vital fac- 
tor it has been in the progress and prosperity of the 
country, the proceedings of the Master Car Builders’ 
Association and ‘its successor, the A. R. A., Division V, 
Mechanical, present an impressive story of vital interest. 


Origin of the Master Mechanics’ 
Association 


The idea of an association of railway master me- 
chanics was apparently first suggested by the successful 
organization of the Master Car Builders’ Association, 
because, at one of the meetings held by this body in 
Dayton, Ohio, June 10, 1868, six master mechanics got 
together and formulated plans for an association to 
consider motive-power problems. These men included 
W. F. Smith (Cleveland, Columbus, Cincinnati & 
Indianapolis), Frederick Grinnell (Atlantic & Great 
Western), R. Wells (Jefferson, Madison & Indian- 
apolis), O. H. P. Little (Cincinnati, & Indianapolis 
Junction), William Swanston (Cincinnati, Sandusky 
& Cleveland), and H. M. Britton (Indianapolis, Cin- 
cinnati & Lafayette). A general invitation to all 
master mechanics in the United States and Canada was 
issued to attend a convention at Cleveland, Ohio, Sep- 
tember 30, 1868, and at this time and place, a constitu- 
tion was adopted, the association being called the 
American Railway Master Mechanics’ Association. Mr. 
Britton was elected president and Mr. Grinnell, secre- 
tary. Mr. Britton retained the leadership of the asso- 
ciation for the next eight years and N. E. Chapman for 
the succeeding four years, subsequent presidents holding 
office usually for one, and not more than, two years. 

The original constitution contained no reference to the 
purposes of the American Railway Master Mechanics’ 
Association, but the following quotation from an early 
report sets forth the objectives rather clearly : “Eminent 
railway master mechanics entertain diverse opinions 
regarding important details of construction of locomo- 
tive engines; the correct proportions of various parts; 
the strongest and simplest mode of building and brac- 
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ing locomotive boilers, to insure them against explo- 
sions; the most efficient form and construction of fire- 
boxes to develop the value of the different kinds and 
qualities of fuel; the relative value of iron and steel 
plates for boilers, and especially of copper, iron and 
steel for furnaces and flues; the relative safety and 
economy of iron and steel tires, axles, crank pins and 
truck wheels; the causes and preventives of boiler ex- 
plosions, and a multitude of kindred topics, embracing 
a wide range and thorough knowledge of the arts and 
sciences as applied to the details of manufacture and 
management of the locomotive engine. 

“These diverse opinions we seek to harmonize by 
the interchange of thought, and the systematic investi- 
gation of the different views presented and opinions 
expressed. The solution of the various questions will 
be placed in the hands of competent mechanics and, 
from the experience and practice in our branch of the 
service, gathered from all portions of the country, we 
hope to deduce conclusions that will form a basis for 
future guidance and action.” 

Difficulties with boiler maintenance and operation 
early occupied the attention of the association, some 
of the reports indicating an average fire-box life of 
only 18 months, with many sheets blistered on account 
of poor welding, others burned out, due to impurities 
in the fuel or the formation of scale on the boiler in- 
teriors. One Committee on Boiler Encrustations re- 
ported the use of different kinds of powder, batteries, 
also potatoes, as the best means of removing scale from 
boilers. 

The American Railway Master Mechanics’ Asso- 
ciation and its successor, the A.R.A., Division V, Me- 
chanical, conducted a large number of tests of all 
kinds of locomotive types, equipment and appliances. 
In addition, through its committees, the results of 
many tests made by the individual railroads were sub- 
mitted in reports and recorded in the annual proceed- 
ings of the association, which comprise a complete 
library of information pertaining to railway motive 
power, including electric rolling stock and internal-com- 
bustion engine-driven equipment. 


The Future of the Mechanical Associations 


What does the future hold for the various associa- 
tions of mechanical-department officers and supervisors? 
It should be no more uncertain than the future of the 
railroads, themselves, which are destined to come 
through present difficulties and demonstrate more clear- 
ly than ever before that they are the backbone of the 
country’s transportation system. The Mechanical Di- 
vision, comprising the parent Master Mechanics’ and 
Master Car Builders’ associations, performs a valuable 
function in harmonizing and co-ordinating mechanical- 
department principles and practices. It appears indis- 
pensable to the continued improvement of railway equip- 
ment and service. 

The minor mechanical-department associations also 
have been valuable, in varying degree, dependent upon 
their size and the relative responsibilities of individual 
members comprising the associations. In general, it 
may be said that every one of these associations has in 
the past contributed to improved conditions and econ- 
omy far in excess of the cost of carrying on individual 
association work. With properly coordinated and 
worth-while programs of activity, they possess potential 
capacity to render even more effective service to rail- 
roads and railway transportation in the future than 
they have in the past. 


(Turn to next left-hand page) 
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Quick acting and positive in its maintenance of the desired 
cut-off the Franklin Type “E” Power Reverse Gear has the 
additional advantage of working at low cost. 

By elimination of the cross-head much repair expense is 
automatically avoided. 

Packing—another large item of repairs is kept at a minimum 
by the self-inspection feature that makes it possible to deter- 


mine the condition of the packing without disassembly of the gear. 


THE FRANKLIN Franklin Type “E” Power Reverse Gears are designed for 
SLEEVE JOINT 

Assures a full area accurate control of modern power at a minimum of expense. 
e Specify them. 


FRANKLIN RAILWAY SUPPLY CO., Inc. 
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NEWS 


Railroad Credit Corporation 
Loans 


THE RAILROAD CREDIT CORPORATION on 
October 1 had either actually made or 
authorized loans to railroads to meet their 
fixed interest obligations totaling $31,681,- 
529, according to the monthly report of 
that corporation filed with the Interstate 
Commerce Commission. Collection of 
rate increases under Ex Parte 103, ac- 
cording to the report, totaled $35,764,606 
in the first seven months this year, the in- 
crease having become effective January 4. 
The amount derived from the increase in 
July, the latest month for which reports 
are available, was $4,689,460. 


Opposes ja Repair 


J. P. SHatrorp, chairman of the Rail- 
road Owners Association, Washington, 
D. C., in a recent letter to members urged 
the latter to protest against the borrowing 
of R.F.C. funds by railroads for the re- 
pair of idle equipment not needed under 
present traffic conditions. 

The letter also discusses the wages of 
railway employees. “The proper way,” it 
says, “to bring conditions back to normal 
is to reduce wages of all employees fully 
15 per cent more. This would permit a 
profit to the companies; this profit could 
be spent in necessary rehabilitation, put- 
ting to work tens of thousands of men, 
and in kindred institutions furnishing rail- 
road supplies tens of thousands more. It 
is better to put many to work at fair 
wages than a few at extravagant rates. 
By this means—sound economic principles 
—a turn for the better would be made. 
To borrow money for repair of idle equip- 
ment not needed would, we believe, be 
waste, and destructive of the stock- 
holder’s equity. Let your voice be heard.” 


Injunction To Protect Engine- 
house Water Supply 


Tue Mose & Onto has obtained from 
United States Judge Wham at East St. 
Louis, Ill, a temporary order restraining 
the Illinois Department of Purchases and 
Construction from completing the Cache 
River drainage canal in Alexander county, 
Illinois, contending that the canal will 
divert the water now used for its loco- 
motive roundhouse at Tamms, Ill. The 
Mobile & Ohio has operated a pumping 
station at Tamms for more than 30 years. 
This station is located on the Cache river 
at a point below the junction with the 
proposed canal, which has been completed 
with the exception of about 80 ft. needed 
to connect it with the Cache river. The 
railroad obtains water from the river for 
use in cleaning locomotives and for other 
purposes and contends that if the canal 
is completed, the Cache river will cease 
to flow past Tamms except in flood times 
and that the pumping station, constructed 
at a cost of $14,000, will become useless. 
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It also contends that the enginehouse will 
be forced to obtain water from deep wells 
which would not provide adequate supply 
without expensive construction work. In 
addition, the sinking of wells may prove 
unsuccessful. 


Railroad Employees 
Organize 

RAILROAD EMPLOYEES at Harrisburg, Pa., 
have organized a local unit of the Rail- 
road Employees and Taxpayers Associa- 
tion, the purpose of which is to work for 
legislation to equalize competitive condi- 
tions between the railways and other 
forms of transport, thus protecting rail- 
way employment. John R. Garverick, 
general chairman of miscellaneous forces 
of the Pennsylvania, is president of the 
new association and the following addi- 

tional officers have been elected: 
Vice-presidents, N. H. Leavy, general 
chairman of the order of Railway Con- 
ductors, Reading; George Keller, chair- 
man of the Brotherhood of Railroad 
Trainmen, Pennsylvania; James R. Wil- 
son, chairman of the Brotherhood of 
Railroad Trainmen, Pennsylvania; Wil- 
liam R. Hamm, general chairman of the 
Brotherhood of Locomotive Engineers, 
Reading; Clarence Stees, chairman of the 
Brotherhood of Locomotive Firemen and 
Engineers, Reading; secretary-treasurer, 
John F. Adams, chairman of the Shop 

Crafts Association, Pennsylvania. 


B. & O. Loan To Employ 
2,000 Men 

IN AN appress before the National Con- 
ference of Business and Industrial Com- 
mittees held at Washington, August 26 
and 27, at the call of President Hoover, 
Daniel Willard, president of the Balti- 
more & Ohio, announced that he has been 
authorized by his board of directors to ar- 
range for a loan of $3,000,000 from the 
Reconstruction Finance Corporation to be 
used for heavy repairs to 150 locomotives 
and 2,500 freight cars and for completing 
the construction of 1,000 new freight cars 
started some time ago, but work on which 
had been stopped. Mr. Willard estimates 
that $2,000,000 of the amount borrowed 
will be paid directly to labor, furnishing 
employment to about 2,000 men for at 
least six months. One million dollars will 
probably be required for purchased ma- 
terials, which will also mean the employ- 
ment of other men. 

The terms established by the Recon- 
struction Finance Corporation for loans 
of this character provide that the money 
will be loaned without collateral in the or- 
dinary sense, but that the cars and loco- 
motives so repaired will be held out of 
service until the money borrowed has been 
repaid. It is understood that interest at 
5 per cent on the money so used would 
accrue until the final date of payment, but 
would not be due or collected until the 
repaired equipment was put in service. ` 
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Manufacturers Form Finance 
Corporation 


MANUFACTURERS of railway equipment 
and supplies have completed the organiza- 
tion of the Railway Equipment Financing 
Corporation, a credit agency designed to 
help the railroads to buy equipment at 
this time through loans from the Recon- 
struction Finance Corporation. William 
H. Woodin, president of the American 
Car & Foundry Company, has been 
elected chairman of the board of the 
Railway Equipment Financing “Corpora- 
tion, and George H. Houston, president 
of the Baldwin Locomotive Works, has 
been elected chairman of the executive 
committee. Other officers are: President, 
Harry A. Wheeler, president of the Rail- 
way Business Association; executive vice- 
president, Harrison Hoblitzelle, president 
of the General Steel Castings Corpora- 
tion; and secretary and treasurer, George 
L. Alston. 

In addition to Messrs. Woodin, Hous- 
ton and Hoblitzelle, who are representa- 
tives of their respective companies on 
the R.E.F.C. board of directors, the new 
corporation’s directorate includes Mr. 
Wheeler and Robert P. Lamont, former 
Secretary of Commerce and now presi- 
dent of the American Iron & Steel In- 
stitute, and the following representatives 
of other participating companies: Sam- 
uel G. Allen, president, Lima Locomo- 
tive Works, Inc.; George P. Baldwin, 
vice-president, General Electric Company; 
William C. Dickerman, president, Amer- 
ican Locomotive Company; Myles B 
Lambert, transportation sales manager, 
Westinghouse Electric & Manufacturing 
Company; C. A. Liddle, president, Pull- 
man Car & Manufacturing Corporation; 
J. F. MacEnulty, vice-president, Pressed 
Steel Car Company; R. E. McMath, 
vice-president, Bethlehem Steel Corpora- 
tion; George E. Scott, president, Amer- 
ican Steel Foundries; Lester N. Selig, 
president, General American Tank Car 
Corporation. 

The financing plan of the Railway 
Equipment Financing Corporation was 
outlined by Mr. Houston in a statement 
before the National Conference of Busi- 
ness and Industrial Committees held at 
Washington, D. C., on August 26 and 


-27 at the call of President Hoover. In 


this statement Mr. Houston described the 
plan as one which permits of 80 per cent 
of the purchase price being borrowed 
from the Reconstruction Finance Corpo- 
ration upon trust certificates constituted 
in strict accordance with the banking laws 
of the state of New York. It provides 
further that the equipment company 
shall take in part payment for the equip- 
ment junior equipment trust certificates 
which they in turn will deposit with the 
Railway Equipment Financing Corpora- 
tion which will pledge these junior certifi- 
cates as additional collateral to secure 
repayment by the railroads of their loans 
from the Reconstruction Finance Corpo- 
poration. 

The Railway Equipment Financing Cor- 
poration will maintain a business office at 
Eddystone, Pa. 


(Turn to next left-hand page) 
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THE IDEAL IRON FOR 
LOCOMOTIVE WEARING PARTS 


Machined Piston Packing Rings Made of “Elfur” Iron 


“Elfur” is made by the Electric Furnace Process which per- 
mits of more closely controlled. chemical composition and grain 


refinement. 


For uniformity of product and greater wearing quality spec- 
ify “Elfur” Iron for all your locomotive wearing parts and save 


money on the operation of your power. 


FOUNDRIES DIVISION 


THE BALDWIN Locomotive Works 


PHILADELPHIA 


Supply Trade Notes 


BeLpEN D. Jones, general manager of 
the Jones Car Door Company, Chicago, 
died at Chicago on October 3, following 
a stroke. 


Harvey LeFevre, formerly sales man- 
ager of the H. K. Porter Company, Pitts- 
burgh, Pa., has become associated with 
the Heisler Locomotive Works, Erie, Pa. 


R. J. ScuHacks, of the New York of- 
fice of the Standard Stoker Company, Inc., 
has been transferred to the Chicago office, 
332 South Michigan avenue. 


THE PEERLESS EQUIPMENT COMPANY, 
230 Park avenue, New York and 310 
South Michigan avenue, Chicago, has 
acquired the railroad sales rights to the 
Hennessy mechanical journal lubricator. 


THE CHAMPION Rivet CoMPANy, Cleve- 
land, Ohio, plans henceforth to manufac- 
ture welding rods in addition to its regu- 
lar line of rivets. 


V. E. RENNIX, formerly connected with 
the Baldwin Locomotive Works at Phila- 
delphia, Pa, has been appointed sales 
representative of the same company, with 
headquarters at Chicago. 


Joux B. Forey, Jr., 510 Hills building, 
Syracuse, N. Y., has been appointed repre- 
sentative in that district for the Coppus 
Engineering Corporation, Worcester, 
Mass. 


W. M. VINNEDGE has beën appointed 
eastern regional manager of the railroad 
division of the Worthington Pump & Ma- 
chinery Corporation, with headquarters at 
Harrison, N. J., to succeed D. S. Ellis who 
has returned to railway work. 


Tue BaLpwın Locomotive Works and 
subsidiary companies have been licensed 
by the Dardelet Threadlock Corporation 
to manufacture, for their own use, bolts, 
nuts and other parts threaded with the 
Dardelet self-locking thread. 


THE Ono EQUIPMENT Company, INC., 
5716 Euclid avenue, Cleveland, Ohio, has 
been appointed by the Cole Automatic 
Nut-Lock Corporation, Elwood, Ind., its 
sole distributors for the Cole automatic 
nut-lock. 


Wacker H. Evans, formerly connected 
with the sales department of the Stand- 
ard Steel Works Company district office 
at Chicago, has been transferred and ap- 
pointed district manager of the Phila- 
delphia, Pa., office. Howard J. Snowden, 
formerly of the Philadelphia office, has 
been transferred to the Chicago office. 


Harry FLYNN, representative since 
April 1, 1925, of the New York Air Brake 
Company, Boston, Mass., died suddenly 
while on a business trip at Albany, N. Y., 
on September 25, at the age of 56. Prev:- 
ous to his service with the New York Air 
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Brake Company, Mr. Flynn was for many 
years general air brake supervisor of the 
Delaware & Hudson. 


S K F Inpustrigs, INc., of New York, 
supervising the Skayef Ball Bearing Com- 
pany, Hartford, Conn., the Hess-Bright 
Manufacturing Company, Atlas Ball Com- 
pany, and S K F Research Laboratory, 
Philadelphia, Pa., has consolidated the 
manufacturing activities of the Skayef 
Ball Bearing Company of Hartford, with 
the Hess-Bright Manufacturing Company, 
at Philadelphia. The complete line of 


products previously manufactured at 
Hartford will be continued at Phila- 
delphia. 


FRANK L. Grepons has been appointed 
director of steel sales of the Timken Steel 
& Tube Company, Canton, Ohio, Mr. 
Gibbons has been associated with various 
alloy steel manufacturers in sales capac- 
ities since 1914, when he was with the 
Carbon Steel Company. He then engaged 
in sales work in Pittsburgh, Cleveland, 
Detroit and Massillon with the Central 
Steel Company and the Central Alloy 
Company. He now leaves the service of 
the Republic Steel Corporation, with 
which he has been connected since its 
merger with the Central Alloy Company. 


THE AMERICAN THROTTLE COMPANY, 
Inc., New York, has acquired the patents 
and facilities on The Bradford Corpora- 
tion, New York, pertaining to steam loco- 
motive throttle valves, locomotive shut- 
off valves and steam separators. Through 
its regular engineering, inspection and 
service organizations, the American 
Throttle Company will conduct the further 
application of front-end throttles, both of 
the multiple-valve type and single-valve 
type, and also dome throttles. Repair 
parts for all types of throttles, shut-off 
valves and steam separators, previously 
manufactured by The Bradford Corpora- 
tion, are now available through the Amer- 
ican Throttle Company. 


Personal Mention 


General 


D. J. SHEEHAN has been appointed me- 
chanical assistant to the president of the 
Chicago & Eastern Illinois, with head- 
quarters at Danville, Ill. 


J. PFEIFFER, superintendent of motive 
power of the Ft. Worth & Denver City, 
has had his headquarters transferred from 
Ft. Worth, Tex., to Childress. 


P. J. Cotiican, until recently superin- 
tendent of motive power of the Chicago, 
Rock Island & Pacific, at Kansas City, 
Mo., has been promoted to the position of 
general superintendent of motive power 
of the system, with headquarters at Chi- 
cago, succeeding Louis A. Richardson, 


deceased. Mr. Colligan’s service with the 
Rock Island dates back 46 years. He was 
born on January 24, 1868, at Rock Island, 
Ill, and entered railway service in 1886, 
as a call boy on the Rock Island. He 
soon entered the mechanical department 
as a machinist apprentice, being appointed 
a machinist in 1892. Eight years later 


P. J. Colligan 


Mr. Colligan was promoted to enginehouse 
foreman, and in 1906 was appointed a 
general foreman. He served at intervals 
as a master mechanic and in 1923 was 
promoted to superintendent of motive 
power of the Second district, with head- 
quarters at El Reno, Okla. In 1925 Mr. 
Colligan was appointed superintendent of 
the shops at Silvis, Ill., which position he 
held until July, 1932, when he was pro- 
moted to system superintendent of motive 
power, with headquarters at Kansas City. 


Joun Roserts, general supervisor of 
shop methods of the Canadian National 
at Montreal, Que., has been appointed 
general superintendent motive power and 
car equipment, with headquarters at To- 
ronto, Ont. Mr. Roberts was born on 
November 14, 1881, at Kilmarnock, Scot- 


John Roberts 


land. He received a public and high 
school education at Glasgow, Scotland. 
He entered the employ of the Grand 
Trunk in June, 1907, and in September, 
1907, became a charge hand machinist at 
Stratford, Ont. He was subsequently 
promoted to machinist in August, 1913; 
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charge hand wheel department, November, 
1914; foreman shell department, Novem- 
ber, 1915; machine shop foreman, March, 
1917; erecting shop foreman, June, 1917; 
machine shop foreman, August, 1917; 
general foreman, June, 1920; acting su- 
perintendent motive power shop, Janu- 
ary, 1921, and superintendent motive 
power shop at Stratford, April, 1921. He 
became superintendent motive power shop 
of the Canadian National at Stratford in 
May, 1923, and in June, 1925, was ap- 
pointed general supervisor shop methods 
at Montreal. Mr. Roberts was president 
of the Canadian Railroad Club during 
1928-29. 


D. S. Erus, manager railroad division 
of the Worthington Pump & Machinery 
Corporation, Harrison, N. J., resigned on 
October 1 to become engineer of motive 
power on the Advisory Mechanical Com- 
mittee of the Chesapeake & Ohio; Erie; 
New York, Chicago & St. Louis, and Pere 
Marquette, with headquarters at Cleve- 
land, Ohio. Mr. Ellis was born at War- 
wick, N. Y., on January 25, 1897. Heat- 


D. S. Ellis 


tended the Warwick high school and in 
1916 became a clerk in the auditor’s of- 
fice of the Lehigh & Hudson River; in 
1917 a clerk in the auditor freight ac- 
counts office, New York Central, and later 
a machinist and acting enginehouse fore- 
man. In 1918 he became a draftsman in 
the employ of the New York Central and 
from 1920 until 1924 served consecutively 
as draftsman, checker, calculator, designer 
and traveling engineer. In 1924 he was 
appointed assistant engineer, and in 1925, 
assistant engineer of motive power. On 
May 1, 1929, he was appointed eastern dis- 
trict manager and, subsequently, manager, 
railroad division, of the Worthington 
Pump & Machinery Corporation. 


Joun KYLE, superintendent of motive 
power and car equipment of the Canadian 
National at Edmonton, Alta., has been ap- 
pointed general superintendent of motive 
power and car equipment of the Westera 
region, succeeding A. H. Eager, deceased. 


L. D. RicHarps, master mechanic of 
the Chicago, Rock Island & Pacific at 
Shawnee, Okla., has been promoted to the 
position of superintendent of motive 
power, with headquarters at Kansas City, 
Mo. 
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Obituary 


Wu1am Hupson, superintendent of the 
Wyoming shops of the Pere Marquette, 
died suddenly at Grand Rapids, Mich., on 
October 2. 


A. H. EAGER, general superintendent of 
motive power and car equipment of the 
Canadian National, Western region, died 
at his home in Winnipeg, Man., on Sep- 
tember 25, at the age of 64. 


Among the 
Clubs and Associations 


RAILWAY BUSINESS ASSOCIATION.—The 
annual meeting and annual dinner of the 
Railway Business Association will be held 
at the Commodore hotel, New York, on 
November 10. Details of the program 
will be the subject of a later announce- 
ment. 


Rattway Crus or PittspurcH.—The 
annual meeting of the Railway Club of 
Pittsburgh, at which the election of offi- 
cers will take place, will be held at 8 p.m. 
on October 27 at the Fort Pitt Hotel, 
Pittsburgh, Pa. The annual dinner for 
members and guests will be at the Fort 
Pitt Hotel at 6 p.m. 


Directory 


The following list gives names of secretaries, 
dates of next or regular meetings and places of 
meeting of mechanical associations and railroad 
clubs: 


Arr-Brake_ Assocration.—T. L. Burton, Room 
sor Grartd Centra! Terminal building, New 

ork. 

ALLIED RarLway Suppry Assocration.—F, W. 
Venton, Crane Company, Chicago. 

American RarLway AssociatIon.—Division V. 
—MecHaxicaL.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EguipMENT ParntING SEC- 
TION.—V. R. Hawthorne, Chicago. 

Division VI.—PURCHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Diıvısron I. — SarerYy Section. — J. C. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Divis1ox.— 
C. A. Buch, Seventeenth and H. streets, 
Washington, 

American Ratway Toot FOREMEN’S ASSOCIA- 
tion.—G, G. Macina, 11402 Calumet avenue, 
Chicago. 

Auasrcan” Socrety oF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Diviston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church Street. 

Macuine_ SuHop Practice Division. — 
R. E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Marteriats_Hanpiinc Division.—M. ‘ 
Potts, Rohe ye ergusgn Company, 1440 Broad- 


may N York. 

IL pea Gas Power Division.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuets_Driviston.— G. Christy, Depart- 
ment of Health Regulation, Court E ouse, Jer- 
sey City, N. J. 

AMERICAN Society For STEEL Treatinc.—W. 
H. Eiseman, 7016 Euclid avenue, Cleveland, 

io. 

AMERICAN SOCIETY FoR TESTING MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. Annual meeting June 20-24, 
Haddon Hall, Atlantic City, N. 

AMERICAN WELDING SocieTy.—Miss M. M. 
Kaliy; 29 West Thirty-ninth street, New 

ork. 


ASSOCIATION A RarLway ELECTRICAL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. -, Room 
411, C. & N. W. Station, Chicago, Ill. 

Canaptan RarLway CLuB.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 


cept in June, July and August at Windsor 
Hotel, Maral. ue. 


Railway Mechanical Engineer 


Car DEPARTMENT OFFICERS ASSOCIATION. —A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car ForEMEN’s ASSOCIATION OF CHIcAco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, IN. 

Car ForeMen’s ASSOCIATION OF OMAHA, Council 
Bluffs and South Omaha Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& Quincy, Sixteenth avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Central Raitway Crus oF Burrato.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month, except gune. July and August, 
at Hotel Statler, Buffalo. 

Cincinnati RarLway CLUB.—D. R. Boyd, 2920 
Utopia Place, Hyde Park, Cincinnati, Reg- 
ular meeting, second Tuesday, February, 
May, September and November. 

CLeveranp Raitway CLrusB.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, „except June, 
giy and August, at the Auditorium, Brother- 
ood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

Eastern Car Foremen’s AssocIaTION.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. Regular meetings fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS Car Inspection AssocraTIon.—P. 

Pursian, chief clerk to superintendent of 
shops. C. C. C. & St. L., Beech Grove, Ind. 
Regular meetings first Monday of each month, 
except July, August and September, at Hotel 
Severin, Indianapolis, at 7 p. m. Noon-day 
luncheon 12:15 p. m. for Executive Com- 
mittee and men interested in the car depart- 
ment. 

INTERNATIONAL RAILROAD MASTER BLACKSMITH'S 
AssociaTion.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue. Detroit, Mich. 

INTERNATIONAL RatLway FUEL ASSOCIATION.— 
T. D. Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN’S 
AssocraTion.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn 

Master BOILERMAKERS’ Association. — A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

NATIONAL Sarety Councrt—Steam RAILROAD 
Section.—W. A. Booth, Canadian National, 
Montreal, Que. 


New Encranp Rattroan Cius.—wW. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. 
Regular meeting, second Tuesday in each 
month, excepting June, July, August and 

: September. Hotel Statler, Boston. 

New York Rartroap CLrus.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York 

Nortnwest Car Men's Assocration.—E. N. 
Myers, chief interchange inspector, Minnesota 
Transfer Railway, St. Paul, Minn. Meet- 
ing first Monday each month, except June 
py, and August, at Minnesota Transfer 

M. C. A. Gymnasium building, St. Paul. 

Paciric Ratrtway Cius.—W. S. Wollner, P. O. 
Box 3275. San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

RarLway Business Assoctation.—P. H. Middle- 
ton (Treas. and Asst. Sec.), First National 
Bank building, Chicago. 

Rartway Car MeEn’s Gova oF PEORIA 


AND 
e= G: L. Roberts, R. F. D 


. 5, Peoria, 


Raitway CLuB or Pırrssurcu.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Reg- 
ular meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

RarLway Fire PROTECTION ASSOCIATION.—R. R. 
Hackett. Baltimore & Ohio, Baltimore, Md. 

RAILWAY Ra ied MANUFACTURERS’ ASSOCIATION. 
= Conway, 1841 Oliver building, Pitts- 
mN ‘Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

SOUTHERN AND SOUTHWESTERN RarLway CLUB.— 

Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings tare Thursday in January, 
March, May, July, S eae and November. 
Annual meeting third Thursday in November, 
Ansley Hotel, Atlanta, Ga. . 

Surpty Men’s Assoctation.—E. H. Hancock, 
treasurer, Louisville Varnish Company, 
Louisville, Ky. Meets. with Equipment 
Painting Section, Mechanical Division Amer- 
ican Railway Association. 

Toronto Raitway Cius.—J. A. Murphy, Box 8, 
Terminal “A,” Toronto, Ont. Meetings 
first Friday of each month, except June, 
July and August. 

TRAVELING EnGINEERS’ Association. — W. O. 

ompson, 1177 East Ninety-eight street, 
Cleveland, Ohio. 

Western RarLway Crus.—J. H. Nash, 1101 
Peoples Gas building, Chicago. Regular 
meetings third Monday in each month except 

June, July, August and September. 
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ECONOMICAL 


because 


It's much cheaper for a railroad to buy 
Alco Forgings than to equip, maintain and 
operate shops to manufacture them. 
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EYE PROTECTION vor 
2000" 


COMPENSATION 


for |e 


Cut expenses! But cut only where 
you can make a positive saving. 

You can’t economize by cutting 
down on Safety Goggle equipment— 
or by buying an inferior grade of 
goggle. One blinded eye costs 
enough to buy some 2000 pairs of 
goggles. 

You can economize by taking every 
possible step to assure eye safety in 
your shops. One of our representa- 

Courtesy of New York, New Haven and Hartford Railroad. tives will be glad to check with you 

on that. 

You can economize by bringing your safety goggle equipment up to date now — 
while prices are at their lowest level in years. 

Our Branch near you is listed below — a phone call will bring a representative. 


The goggles in the picture are DURALITE-*‘50’s” 


.. . . a product of American Optical Company, which for 99 years has spe- 
cialized in everything that has to do with good eyesight. The eyes of these 
men, in a shop of the New York, New Haven and Hartford Railroad, are 
protected by Duralite-‘‘50’”’ goggles. Men like these goggles. Here are ex- 
ceptional strength, durability, comfort and safety — all the essentials for 
efficient eye protection. 


patented 
[ N Í O t l l C 
J509 SOUTHBRIDGE, MASS. 
SAFETY BRANCHES FEND, oka. LOUISVILLE PHILADELPHIA SPRINGFIFLD, Mass. 
ERIE, Pa. MASON CITY PITTSBURGH SPRINGFIELD, Mo. 
ALTOONA CHATTANOOGA EVANSVILLE MEMPHIS PORTLAND. Ore. ST. JOSEPH 
AMARILLO CINCINNATI FORT DODGE MILWAUKEE PROVIDENCE ST. LOUIS 
ATLANTA CLARKSBURG HARTFORD MOBILE RICHMOND ST. PAUL 
BALTIMORE CLEVELAND HOUSTON MUSKOGEE SALINA SYRACUSE 
BIRMINGHAM COLUMBUS HUTCHINSON NASHVILLE SAN ANTONIO TERRE HAUTE 
BOSTON DALLAS INDIA NAPOLIS NEW HAVEN SAN FRANCISCO TOPEKA 
BUFFALO DAVENPORT IOWA CITY NEW ORLEANS SEATTLE TULSA 
BUTTE DES MOINES KANSAS CITY NEW YORK SHREVEPORT WICHITA 
CHARLESTON, W. Va. DETROIT LINCOLN OKLAHOMA CITY SIOUX CITY WICHITA FALLS 
CHICAGO DENVER LOS ANGELES OMAHA SPOKANE YOUNGSTOWN 
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Hopper Gondolas for the 
Kansas City Southern 


WENTY-five all-steel general-service hopper- 

bottom gondolas, of 70-ton nominal capacity, have 
recently been built by the Kansas City Southern at its 
main shops, Pittsburg, Kan. These cars include a num- 
ber of novel features in design, particularly the use of 
one-piece cast steel underframes, and superstructures 
made of copper-bearing steel completely fabricated by 
electric welding. The purpose of this construction is to 
provide maximum corrosion-resisting qualities, long life 
and comparative freedom from maintenance expense in 
cars equally adapted to handling high-sulphur coal, coke, 
gravel, pipe, lumber, structural steel, etc. The wide 


adaptability of the cars to various loadings, as demon- 
strated by the performance of a number of cars in regu- 
lar service since the middle of August, tends to reduce 
empty car mileage, thus affording an important ad- 
vantage. 


p 


One-piece cast steel under- 
frames and welded superstruc- 
tures are provided in twenty- 
five 70-ton cars—The welding 
procedure is described 


The cars are also notable for simplicity of design, 
fewer detail car parts, seams and joints and, conse- 
quently, lower fabrication costs, all of these advantages 
being obtained without any sacrifice of strength or pen- 
alty payment in the way of substantially increased weight. 
Stresses in all parts of the car are confined to commonly- 
accepted limits, and the somewhat greater weight of the 
cast steel underframe over equivalent fabricated steel 
construction is practically offset by the saving in weight 
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due to welding the car superstructure. The provision of 
the underframe, hoppers, etc., in a single 18,000-lb. cast- 
ing replaces 183 structural pieces and 2,250 rivets. The 
use of a welded superstructure also eliminates another 
1,000 rivets. The only rivets in the car are those used 
in the application of safety appliances and hopper-door 
locks. The all-welded construction, using plates and 
standard rolled shapes, simplifies repairs and avoids the 
necessity of making expensive forming dies for side 
stakes and other pressings. 

` The general dimensions of the car are given in a 


General Dimensions of K. C. S. All-Welded 70-Ton 
Hopper Car 
Nominal load-carrying capacity . 


140,000 1b. 


Light weight, approximate .. 53,000 Ib. 

Cubic capacity, level full .. 2,336 cu. ft. 
Cubic capacity, heaped ...... 2,690 cu. ft. 
Lerigth ingide) acces sic bore Seas T ETA T 45 ft. , 
Width inside .............. 9 ft. 6 in. 
Height inside ............ 4 ft. 10% in, 
Length over striking plates 46 ft. 2 in. 
Length over couplers ..... 48 ft. 8 in. 
Len truck centers ....... 36 ft. £ 
Width óver all cceuosen iasant dis naani G 10 ft. 33% in. 
Height above: Pa tesoriere aanre a raa Clase 8 ft. 4 in. 


table. It weighs approximately 53,000 1b., light, and, 
with a nominal load of 140,000 1b., weighs 193,000 Ib. 
at the rail, or 17,000 1b. less than the permissible A.R.A. 
load limit at the rail. The car may, therefore, be loaded 
to 17,000 lb. above its nominal capacity, which could 
not be done if the light weight were excessive. 


Why the Cast-Steel Underframe Was Used 


The diversified nature of the commodities offered for 
shipment on the Kansas City Southern, particularly the 


1 


E, a Arere =| 


E EE 

RR + Coupler 
“Union" Centeri. 

| Device á 


End elevation of the car 


bituminous coal traffic in the Kansas, Missouri and Okla- 
homa fields, was an important factor in dictating the 
design of this car. Experience indicated that open-top 
cars of conventional fabricated steel construction are 
highly susceptible to oxidation and corrosion and, while 
the adoption of copper-bearing plates and shapes has 
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alleviated this trouble to some extent, it is impossible to 
overcome entirely the destructive action of steel-attract- 
ing acids released from wet coal and the resultant corro- 
sion and high maintenance to rolled-steel plates and 
shapes. The corrosion-resisting qualities of cast steel, 
as demonstrated in locomotive tender frames and other 
locomotive and car parts over a period of many years, led 
to the conclusion that this material would be ideally 
suited for the underframes of hopper cars and other 
open-top cars. 

The one-piece cast-steel underframe, with eight hop- 
pers, body bolsters, striking castings and A.R.A. stand- 
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ard draft-gear pockets cast integral, was accordingly 
designed and built for the K.C.S. car by the General 
Steel Castings Corporation. This underframe carries 
11 downward projections on each side of the car for 
the application of side stakes. The bolster design pro- 
vides for ample area of contact with the truck side bear- 
ings. The end hoppers are designed with wheel hoods, 
as shown in one of the illustrations, to allow ample 
clearance when the trucks are swivelling on curves under 
load. The four-wheel trucks are of the National Type 
B. with 6-in. by 11-in. journals. The spring arrange- 
ment and design of this truck are intended to provide 
progressively increasing capacity and non-harmonic 
dampened recoil. Specialties used on this car are shown 
in a table. 


The Electric-Welded Car Superstructure 


Electric welding was used in making the car super- 
structure, thus eliminating numerous seams and joints 
which provide recesses to harbor acid concentration and 
accelerate corrosion. In addition, such seams and joints 
as are necessary in the .20-per-cent copper-bearing 


One-piece cast-stee] underframe mounted on its trucks ready for application of the superstructure 
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rolled-steel superstructure are effectively sealed against 
the entrance of corrosion substances by welding. Real- 
izing the vital importance of correct welding material 
and procedure in successfully and economically building 
all-welded cars, the first problem was the sclection of 
suitable welding rods and the development of a practical 
method of assembling and welding the superstructure 
plates and shapes and securing them to the cast steel 
underframe. \Vith respect to the welding rods, numer- 
ous laboratory tests were conducted with various 
shielded-are and bare-electrode rods which conclusively 
proved this superiority of the shielded-arc rods for this 
work. These rods combine high tensile strength and 
ductility, are capable of much higher welding speeds 
and prove more resistant to corrosion, as demonstrated 
by accelerated corrosion tests made by submerging test 
specimens in dilute hydrochloric acid. 

Various shielded-arc rods were found to possess about 
equal merit, but it was decided to use Hollup Corpora- 
tion’s No. 274 rod, purchased in 14-in., 5/32-in. and 
¥-in. diameters. The %-in. rod was used for approxi- 
mately 90 per cent of the welds, the 5/32-in. and '-in. 
rods being used for overhead and, to some extent, for 
horizontal work. An average speed of 36 ft. per hr. 
was attained on all fillet and butt joints, using both 
Westinghouse and General Electric welding units, set 
for approximately 40 volts and 250 amperes. An aver- 
age of .16 lb. of rod was required per linear foot. There 
was a total of 850 linear feet of weld per car. In order 
to prevent buckling and distortion of the plates and 
shapes during welding, the practice was followed of 
tack-welding 2-in. beads at 8- to 10-in. intervals a short 
distance ahead of the major welding operation. 

Copper-bearing steel plates, forming the sides of the 
car, were purchased from the mills and resquared to the 
exact dimensions before shipment. Three plates were 
used for each side, the lengths being such that each butt 
joint is located midway of one of the side stakes. Each 
side, including the plates, side stakes and top bulb-beam 
angle was completely assembled and welded prior to 
being applied to the underframe. To facilitate this 
operation and prevent distortion of the plates and shapes 
during welding, a special jig was constructed. 

This jig was formed of three 12-in. channel-iron sec- 
tions slightly longer than the side frame to be welded, 
all securely tied together by 41%4-in. tack-welded steel 
strips, with both sides of the jig parallel and at right 
angles to the end stop. One longitudinal edge of the jig 
was provided with 1!4-in. by 2-in. spacing angles welded 
to the channels with the 2-in. legs of the angles project- 


Jig used in assembling and welding the car sides 
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ing up high enough to serve as a stop to the longitudinal 
edge of the steel plates forming the car sides. The 
intervals between the angles accurately spaced one end 
of each 4in. I-beam used as a side post. The posts 
were then squared and a 5-in. by 3!4-in. by }-in. bulb 
angle applied and firmly clamped in place. The entire 
jig, being carefully levelled and mounted on four shop 
push cars, was moved under the overhead traveling crane 
for the assembly of the sides. It was then pushed back 
in one of the bays for the welding operation and, after 
completion of the welding, was again moved into the 
crane bay, where the completed car side was lifted from 
the jig. All welded joints were made at the locations 
shown in the drawing. 

The cast steel underframes, when received, were un- 
loaded in the steel car shop by an overhead traveling 
crane, and placed up side down on push cars. All under- 


` List of Car Parts Replaced by the,One-Piece Cast-Steel 
Underframe 


Number of 

Names of parts parts 
12-in. A.R.A. center sills 
10-in. channel side sills 
Body center fillers, cast-steel 


Bolster cover plates ... 
Crossbearer tie plates . 
Crossbearer cover plates 
acking plates. ..icswcewssesecsccscenses 

iaphragm and side-sill connections ... 
Center-sill cover plate ..........+esee+ 
Diagonal brace and end-sill fillers...... 
Floor board straps at bolster 1.2.0.2... sees eee eect eee eee cee 
Bolster and side-sill connections 
Cylinder channel brackets .........+.. 
Reservoir strap .....cseecce eee cence 
Cylinder strap 
Floating lever fulcrum 
Transom post to side sills ..............- 
Bolster diaphragms .....-.....0..20e008: 
Cross-bearer diaphragms ..........+-+-.-- 
Cross-tie diaphragms ............0200+55 
Center-sill separators at cross bearer 
Center-sill separators at cross tie .... 
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neath work was completed while the underframe was in 
this accessible position. This included the application 
of cast steel hopper doors, hopper-door locks, draft 
gears, couplers, centering device, uncoupling arrange- 
ment, air-brake cylinder, reservoir and all pipe and 
fittings and foundation brake gear. On completion of 
this work, the underframe was placed on its permanent 
trucks, which were previously assembled. The welded 
car sides were then placed in position by the overhead 
traveling crane. While thus held in position, the sides 
were squared and C-clamps applied which firmly held 
the sides while the welds tying the sides to the under- 
frame were made. It will be observed from the draw- 
ing that this comprised two lines of welding to the 
underframe, one inside and one outside of the plates at 
the bottom. The posts were carefully welded along 
three edges at the bottom to give a secure attachment to 
the underframe. The pressed-steel ends, with top bulb 
angles welded in place, were then swung into position. 
squared, clamped and welded to the angle-iron corner 
posts, after which the top corner bands were welded in 
position. Safety appliances were put on, using rivets in 
accordance with the I. C. C. requirements. Hopper 
doors were provided with rivetted door locks for easy 
replacement at outlying terminals in case of breakage. 
The application of hand brakes completed the assembly. 

The cars were painted inside and out, a rust-inhibitive 
primer coat being first applied. The underframe and 
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the trucks were then painted with Texaco No. 1076 car 
cement, the interior and exterior of the body being 
painted with rapid-dry black, the stenciling with white 
lead. 


Sample Car Withstands Rigid Tests 


The first sample car, No. 29000, built to the new 
K. C. S. 70-ton hopper-bottom design, were subjected to 
severe tests. In deflection tests, a gaging wire was 


Special Materials Used in the Construction of the K. C. S. 
70-Ton Hopper Car 
One-piece, cast-steel underframe with | General Steel Castings Corporation 


ight hoppers cast integral 
bie a Á we Union Metal Products Company 
rs—Ajax cast-st 
Hopper j Wine Railway Appliance Company 


National Malleable & Steel Castings 
Company 


Hopper-door locks 

Couplers—A.R.A. Type-E, bottom- 
operated, swivel-butt A 

National Malleable & Steel Castings 
Company 


Coupler yokes—Cast-steel, swivel-butt 
Union Metal Products Company 
Union Metal Products Company 
W. H. Miner, Inc. 


Union Metal Products Company 


Coupler centering device 
Uncoupling device 

Draft gear—Miner A-22-X-B 
Steel ends, Dreadnaught 


Air-brakes—Schedule KD—10 inches 
by 12 inches 


Brake beams, Huntoon No. 2 plus 


Trucks—National Type-B, 6 inches 
by 11 inches, with progressive ca- 
pacity, mon-harmonic, dampened- 
recoil spring arrangement 


Westinghouse Air Brake Company 


Chicago Railway Equipment Company 


National Malleable & Steel Castings 
Company 


y 3 y Grifin Wheel Company 
Single-plate bracketed chilled - iron 
wheels, 850 pounds 
Wine Railway Appliance Company 


Side bearings—Double-roller type 

Ajax Hand Brake Company 
Hand brakes 

T-Z Railway Equipment Company 
Brake steps—Safety tread : 7 

Western Railway Equipment Com- 
Retaining-valve bracket—Ureco pany 


strung on each side of the car, parallel to the machined 
surface of the side sills, the ends terminating at and 
being secured to the side stakes at the center line of the 
bolsters. A base line was scribed on the side stake at 
the center of the car and measurements taken from 
this point to the gage wire. The deflection at the center 
of the light car was 1/16 in. scant; loaded with sand 
levelled to the nominal capacity of 140,000 1b., the de- 
flection was 3/16 in.; loaded with sand levelled to the 


Welding a car side as assembled on the jig 


load limit of 156,700 1b., it was 7/32 in.; with 156,700 
lb. of sand heaped at the center, 30 in. above the sides 
and 12 ft. long, it was 9/32 in. The deflection was 
uniform at both sides of the car. 

After completing the deflection tests, the load of sand 
(156,700 1b.) was again levelled off and the car moved 
to the yards for the buffing test. A string of seven 80,- 
000-Ib. capacity, 27000-series K. C. S. cars loaded with 
coal, with hand brakes set, were used against which to 
drop the car. The knuckles on both the first string 
car and car No. 29000 were closed; a distance of 100 ft. 
was marked off and the speed of the car determined by a 
stop watch over this distance. 

Three impact tests were made at speeds of approxi- 
mately 5, 7 and 12 m.p.h. On the third impact, the 
coupler on the 27000 series car was broken, and the side 
sills sprung. Coal in five of the seven cars in the string 
was shifted. The sand in car No. 29000 shifted from 

(Concluded on page 449) 


Completed car side ready for welding to the one-piece cast-steel underframe 
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Multi-Pressure Locomotive 
On the Canadian Paeifie 


Part I 


EPORTS on various features of the design and 

also on the operating performance of the Cana- 
dian Pacific multi-pressure locomotive No. 8000 were 
sponsored by the Railroad Division of the American So- 
ciety of Mechanical Engineers at its spring meeting which 
was held June 27 to July 1, 1932, inclusive, at Bigwin, 
Ont. Three reports were presented by H. B. Bowen, 
chief of motive power and rolling stock, Canadian 
Pacific; J. B. Ennis, vice-president, American Locomo- 
tive Company, and F. A. Schaff, president, The Super- 
heater Company. C. E. Brooks, chief of motive power 
and car equipment, Canadian National, presided at the 
meeting. 

At the present time there are five locomotives of 
multi-pressure design which have been built for service 
in Europe and North America. The two locomotives 
on this continent are the No. 8000, 2-10-4 type on the 
Canadian Pacific, and the New York Central No. 800, 
4-8-4 type. Both of these locomotives are equipped 
with what is known as Elesco boilers. The C. P. R 
locomotive was placed in service the latter part of May 
of last year. The second locomotive to be equipped with 
the Elesco boiler was delivered to the New York Central 
from the Schenectady, N. Y., plant of the American 
Locomotive Works the latter part of 1931. Both loco- 
motives were designed through the co-operative efforts 
of the American Locomo- 
tive Company, the Super- 
heater Company, and the 
mechanical departments of 
the respective railroads. 

As was pointed out by 
various speakers at the 
Bigwin meeting, both loco- 
motives follow the same 
general scheme of design 
with respect to the con- 
struction of the boilers and 
fireboxes. The essential 
differences pertain largely 
to the frames and running 
gear because of the differ- 
ences in wheel arrange- 
ment. The New York 
Central locomotive N o. 
800, which has been desig- 
nated Class H8-la, burns 
soft coal, while the Cana- 
dian Pacific, assigned Class 
T4a, burns oil. 

The C. P. R. No. 8000, 
Class T42, was built for 
comparison with the road’s 
Class Tla locomotives, 
which have the same wheel 
arrangement. A report of 
some of the results of the 
comparative tests is in- 
cluded in Mr. Bowen’s 
paper. The following is 
an abstract of the paper 
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Railroad Division, A. S. M. E., 
discusses developments in the 
use of high steam pressures 
in locomotives—H. B. Bowen, 
F. A. Schaff and J. B. Ennis pre- 
sent papers on the design and 
performance of the C. P. R. lo- 
comotive No. 8000 equipped 
with the Elesco boiler 


presented at the Bigwin meeting by Mr. Schaff, which 
describes the steam generating system of the Canadian 
Pacific locomotive. 


Mr. Schaff’s Paper 


The development of steam generation has been char- 
acterized by a steady trend towards higher steam pres- 
sures. At the beginning of the century, locomotive 
boiler pressures had risen to 180 lb. or 190 Ib. from 
150 lb. or 160 Ib., which had been considered high 
pressures during the preceding decade. By 1910, 200 
lb. was generally regarded as the limit for simple- 
expansion locomotives, although during the compound 
era 215 and 225 Ib. had 
been used to some extent. 

With the introduction 
of superheated steam there 
was a lull in the advance 
of pressures, as the ad- 
vantages gained by the use 
of superheat were ade- 
quate to meet the then re- 
quirements of added ca- 
pacity and fuel economy. 
In more recent years the 
insistent demands for 
greater economy and high- 
er sustained locomotive ca- 
pacity with heavier loads 
and faster schedules 
caused designers again to 
increase the working steam 
pressure and also to pro- 
vide for higher steam tem- 
peratures. 

The locomotive boiler in 
all its major features has 
changed but little, save in 
size. It is true that pro- 
portions have been chang- 
ed and many devices have 
been added which have 
materially increased the 
efficiency, but in the main 
the boiler is as it was a 
century ago. Brotan in 
Europe and others, fol- 
lowing in his wake, built 
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water-tube fireboxes to better provide for higher working 
pressures. This trend evidenced itself in America 
through the introduction of the Jacobs-Schupert firebox 
on the Atchison, Topeka & Santa Fe, the Baldwin Loco- 
motive No. 60000, the McClellan firebox on the New 
York, New Haven & Hartford and, more recently, the 
water-tube fireboxes on the Delaware & Hudson. The 
Gresley-Yarrow water-tube boiler on the London & 
North Eastern, in England, and the Winterthur loco- 
motive, in Switzerland, represent constructions which 
aimed at suitability for higher working steam pressures. 

With the present state of the art it is generally con- 
sidered that the conventional type of locomotive boiler 
with stayed surfaces is not suitable for pressures above 
approximately 300 lb. per sq. in. It is essential there- 
fore to utilize some sort of water-tube construction for 
pressures materially higher than this figure. 


The Elesco Multi-Pressure System—The Closed 
Circuit 

The Elesco multi-pressure system as used on the 
Canadian Pacific No. 8000 seems to adequately meet 
not only the requirements for substantially high pres- 
sure, but offers corollary advantages contributing to 
ease of maintenance. 

The system consists of three separate units: The 
closed circuit, the high-pressure boiler, and the low- 
pressure boiler. 

Referring to the illustration showing the construction 
of the firebox and closed circuits, the bifurcated seam- 
less steel tubes are 2 in. and 2% in. outside diameter. 
The front view shows that the furnace walls are formed 
by one straight riser tube and one bent crossover tube 
changing alternately. 

The tube ends are rolled into the firebox ring at the 
bottom and at the top into the steam separator drums. 
A special feature of the boiler is that the down-comer 
tubes are not located within the gas path but outside of 
the wall of riser tubes, thus insuring a positive water 
circulation without the dangerous reversals of flow en- 
countered on some designs of water-tube boilers, The 
tube system is filled to approximately the center of the 
steam separator drums with distilled water, which 
serves as a heat carrier. 

The steam generated is taken from the steam space 


8000 


Front view of the left side of the closed circuit and high- 
pressure boiler 


of the separator drums and carried by short riser pipes 
to the heat-transfer elements located in the main steam 
drum on top of the firebox. During its flow through 
these elements the steam, by losing its latent heat to 
the lower-temperature feed water of the high-pressure 
boiler condenses, thus generating indirectly the high- 
pressure live steam used in the high-pressure cylinder. 
The condensate flows out of the lower part of the heat 
transfer elements through the down-comers or con- 
densate tubes to the water collectors at the bottom of 
the firebox and combustion chamber. There it again 
enters the riser tubes, thus completing the circuit. As 
distilled water is used and the system is sealed, no 
scale can be formed in the water tubes which are in 
contact with the fire. 

This is probably the outstanding feature of this de- 
sign as one of the principal difficulties with water-tube 
construction in locomotive boilers has been the neces- 
sity for careful and frequent cleaning of the tubes to 
avoid accumulation of scale. This cleaning is a slow 
and expensive operation requiring the locomotive to be 
out of service a considerable portion of the time. With 


Canadian Pacific double-pressure locomotive built at its Angus shops with the co-operation of the American Loco- 
motive Company and the Superheater Company 
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the indirect system as used on the No. 8000, the water 
tubes will never require cleaning. Thus, aside from 
the time and labor saved, there is the further advantage 
of avoiding the breaking and remaking of numerous 
high-pressure joints at the washout plugs, etc. 

The flow of water and steam in the system is a 
natural circulation depending upon the hydraulic head 


required temperature differential is obtained and the 
heat flow from the closed-circuit steam to the high- 
pressure boiler water produces and maintains the 850-lb. 
pressure in the high-pressure boiler. The two safety 
valves of the closed circuit are set at a pressure of 
1,700 Ib. per sq. in., in order that there shall be an ade- 
quate range which will preclude the loss of water. 


Comparison of Multi-Pressure Locomotives 


Road C.P.R. 


a N.Y.C. P.L.M. L.M. & S. G.-St. 
Boiler pressures: 
Closed circuit sasaa onne rE Esaa 60% 1300-1700 1b. 1300-1700 1b. 1300-1560 1b. 1300-1700 1b. 1300-1700 Ib. 
High-pressure boiler .........--.eeeeeeeeeeeees 850 1b. 850 Ib. 850 Ib. 900 Ib. 850 1b. 
Low-pressure boiler..........c.ceeecceeeceeeee 250 Ib. 250 1b. 200 Ib. 250 1b. 200 Ib. 
eee 
rate area ....... E I EAN E LEAT T A 77 sq. ft. 65 sq. ft. 41.8 sq. ft. 28 sq. ft. 26.6 sq. ft. 
Volume ia aas g:0:siccias saoo EAn KATAS 353 cu. ft 318 cu, ft. 236 cu. ft. 175 cu. ft 212 cu. ft. 
Ruel AE AE E wvlacied E F ieeratworte iia’ i Bit. Bit. Coal Bit. 
Heating surfaces: 
osed circuit............ AOT AT 520 sq. ft. 430 sq. ft. 322 sq. ft. 200 sq. ft 218 sq. ft 
Low-pressure boiler, seno IIIN 3,746 sq. ft. 3,229 sq. ft 1,830 sq. ft. 1,335 sq. ft 1,370 sq. ft 
To QVAPOFASING: 5, sn:565d50o vive tes A 4,266 sq. ft. 3,659 sq. ft 2,152 sq. ft. 1,535 sq. ft 1,588 sq. 
High-pressure superheater.............0eeeeees 41 sq. ft. 835 sq. ft 400 sq. ft. 285 sq. ft. 323 sq. ft. 
Low-pressure superheater...........0.c0eeeeee 1,102 sq. ft. - 1,070 sq. ft 415 sq. ft. 385 sq. ft 320 sq. ft 
Total superheater........e.cecceeeeeeeeueeeees 2,043 sq. ft. 1,905 sq. ft 815 sq. ft. 670 sq. ft 643 sq. ft 
Total combined: vonva aces societies anaa 6,309 sq. ft. 5,564 sq. ft 2,967 sq. ft. 2,205 sq. ft. 2,231 sq. ft 
Heat-transfer coils, inside.............-...005 50 sq. ft 60 sq. ft 460 sq. ft. 295 sq. ft. 315 sq. ft 
Boiler dimensions: ; 
w-pressure boiler, inside dia................ 82 in. 80 in 63% in. 6674 in. 613% in. | 
Low-pressure boiler, length over tube sheets... . 19 ft. 13% in. 18 ft. 24% in 16 ft. 3 in 13 ft. 2% in. 13 ft. 1034 in. 
Low-pressure boiler, no. of flues............... 14 194 32 130 16. 
Low-pressure boiler, diam. of flues. 3% in. 3% in. 3% in. 3 in. 3% in. 
High-pressure boiler, inside diam.. 39 in. 39 in. 37% in. 36 in. - 36 in. 
High-pressure boiler, length overall.. 25 ft. 2 in 23 ft. 9% in, 20 ft. 43% in 14 ft. 11 in. 16 ft. 11 in 
Steam separator drums, inside diam 12 in. 12 in. - 10% in. 10% in 11 in, 
Combustion chamber drums, inside diam 7% in. 7% in. 3 in. 3% in 3% in 
Closed circuit tubes, outside diam...... è 2 and 2% in 2 and 2% in 2 in. 2 in. 3 in. 
No. of superheater mSHE P E EOE sine 6 2 3 44 2 
EDLs ero ANSAR 1 ‘ 3 
Superheater tubes, outside diam............... 13/16 in. 13/16 in. 15/16 in. 1 in. 15/16 in. 
Water content: 
Chomed. ciréit: asus 5 oo, a6 esses ciarsiee ei5's save pai 2,660 1b. 2.360 1b.. Sidise 1,250 1b. 1,360 1b. 
High-pressure boiler................cceeeceees 180 1 4,665 Ib. 4,000 Ib. 2,500 3,150 1 
Low-pressure boiler............0 eee tenis eisses 16,500 1b 16,750 Ib. 8,900 Ib. 6,775 Ib. 7,500 Ib 
Ratios: 
Closed circuit heat, sur. + grate area........... 6.75 6.62 7.7 7.15 8.2 
Total evap. sur. + grate area...............- 55.4 56.2 51.4 54.8 59.7 
Total heating sur. + grate area.............. 82.0 85.7 70.9 78.8 83.8 
Closed circuit heat. sur. + total evap. heat. sur. 12.2 11.3 15.0 13.0 13.7 
Heat. trans. coil heat. sur. + closed cir. heat. sur. 1.44 1.61 1.43 1.48 1.45 
High-press. sup’h’r. sur + closed cir. heat. sur. 1.81 2.03 1.24 1.43 1.48 
w-press. sup’h’r. heat. sur. + low-press. heat. 
SUF. cccccccccccvcceccccececccrsescecsgees +295 33 227 -288 233 


of the liquid and unassisted by mechanical means. 
There is no fixed steam pressure in the closed circuit 
but it depends on the steam output of the locomotive. 
Under normal conditions the boiler carries about 1,350 
Ib. per sq. in., and under peak loads it may rise to 
1,600 1b. 


The pressure in the closed circuit is such that the 


The High-and Low-Pressure Boilers 
The two illustrations referred to also make clear the 
arrangement of the high-pressure boiler. The high- 
pressure steam of 850 Ib. per sq. in. is generated in a 
seamless forged nickel-steel drum 39 in. in inside diam- 
eter, which is located above the closed circuit and pro- 
tected from contact with flames and firebox temper- 


Right side of the low-pressure boiler 
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atures by the cross-over tubes of the closed circuit, by a 
plate of heat-resisting steel and by lagging. The high- 
pressure steam is generated indirectly by means of the 
heat-transfer elements in the boiler drum. The average 
water level in the drum is about 7 in. above the center 
line, so that from 80 to 90 per cent of the elements are 
covered by water. The steam flows through two dry 
pipes located at the highest part of the boiler and per- 
forated at their upper circumference. They emerge as 


one pipe at the front end of the drum, lead to a shut- 
off valve and from there to the high-pressure super- 
heater header in the smokebox of the locomotive. 

One of the illustrations shows the third part of the 
system, the low-pressure boiler which carries 250 1b. 
per sq. in. pressure. 


It is similar to the barrel part of 


serves partly as an evaporator for the low-pressure 
steam and partly as an economizer for the high-pressure 
boiler. 

The high-pressure feedwater is drawn by the high- 
pressure feed pump from the low-pressure boiler at ap- 
proximately 250 Ib. pressure and 400 deg. F. tempera- 
ture, and delivered to the high-pressure boiler drum. 
Besides using the less expensive and lighter heating 
surfaces of the low-pressure boiler for preheating the 
high-pressure feedwater, this procedure has the ad- 
vantage that most of the scaling matter remains in the 
low-pressure boiler where it can be easily cleaned out. 
Only a small amount of foreign matter is carried over 
into the high-pressure drum. Inasmuch as the high- 
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Chart showing the steam and water flow of the Elesco boiler as installed on C. P. R. locomotive No. 8000 


an ordinary boiler with a circular rear flue sheet riveted 
to the boiler shell instead of to the firebox. The boiler 
is fitted with 3'%4-in. outside diameter flues containing 
a 1 3/16 in. outside-diameter superheater unit of the 
Type E. design. The units are divided into two groups 
near the vertical center line, those on the right-hand side 
comprising the high-pressure superheater and those on 
the left-hand side forming the low-pressure superheater. 
Both superheaters are made of the same material and 
corresponding units have like dimensions. Maximum 
interchangeability is therefore provided. 


Water and Steam Flow in the Boiler 


Ordinary feed water is drawn from the tender tank 
by a standard feed pump, and forced through the ex- 
haust-steam feedwater heater in front of the stack, to 
the low-pressure boiler which it enters at a temperature 
of from 200 to 220 deg. F. The low-pressure boiler 


matter which may be deposited in the drums or on the 
heat transfer elements is of a soft nature and can be 
readily washed off through the clean-out holes provided 
along the top of the drum. 

The steam generated in the high-pressure boiler at 
850 lb. pressure, flows through the outside dry pipe 
to the superheater header in the smokebox, then through 
the units of the Type E superheater and through the 
multiple throttle to the high-pressure cylinder located 
between the frames underneath the smokebox. Steam 
from the low-pressure boiler at 250 lb. pressure passes 
through a tangential dryer and a conventional dry pipe 
to a low-pressure superheater header in the smokebox. 
From there it passes through the low-pressure Type E 
superheater to the multiple-valve throttle, then to two 
mixing chambers located in the smokebox. 

These mixing chambers are formed by increasing 
the diameter of each low-pressure steam pipe. The 


Combined high- and low-pressure superheater header—Left, bottom view; right, top view 
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low-pressure live steam is mixed with the high-pressure 
exhaust steam by means of a perforated nozzle located 
in this chamber and piped to the high-pressure steam 
chest. The mixture flows to the two outside low-pres- 
sure cylinders. By this means the high-pressure ex- 
haust steam is reheated in a simple manner and the dif- 
ficult problem of oil separation, so vital for all types of 
separate reheaters, is avoided. The exhaust from the 
low-pressure cylinders is utilized in the usual way for 
drafting the engine and preheating the low-pressure 
feed water. 

The high-pressure and low-pressure 
headers are of the Type E through-bolt design. Thev 
are separate, but cast integral. Each header is fitted 
with a multiple-valve throttle, the high-pressure and 
the low-pressure differing only insofar as the high- 
pressure throttle has valves of considerably smaller 
diameter on account of the increased pressure and 
greater density of the high-pressure steam. The two 
throttle camshafts are linked together in such a manner 
that each low-pressure valve opens ahead of the corre- 
sponding high-pressure valve. The camshafts are oper- 


superheater 


Closed circuit and high-pressure boiler, looking toward the 
rear 


ated by one throttle lever in the cab and the throttle 
operation is exactly the same as with a normal loco- 
motive. 

The boiler heating surfaces and the cylinder sizes 
and cutoffs are so calculated that full pressure is main- 
tained in both the high-pressure and low-pressure 
boilers during operation. To prevent opening of the 
high-pressure safety valves when the throttle is closed, 
and for accelerating the steaming of the low-pressure 
boiler at firing up, a crossover line is arranged which 
allows superheated high-pressure steam to be passed 
into the low-pressure boiler. Flow of steam through 
this line is controlled by a cone-svated valve. 
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Design Provides Many Safety Features 


There are three water gages on the boiler. The one 
for the closed circuit is placed outside of the cab, to be 
observed only at the beginning and end of each run to 
ascertain that no water has been lost in service. During 
the run the system is controlled indirectly by two 
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Heat-transfer elements as enclosed in the high-pressure drum 


thermo-couple pyrometers, which show the temperature 
of the steam and give an indication of the performance 
of the closed circuit. 

Inasmuch as the low-pressure boiler tubes are only 
in contact with gases of relatively low temperature to- 
gether with the absence of the crown sheet of the nor- 
mal type of boiler, the safety of the design is apparent. 

The water in the tubes forming the firebox and com- 
busticn chamber is scale free. Overheating of tubes 
due to scale formation, a quite common failure on 
ordinary high-pressure boilers, is, therefore, entirely 
eliminated. 

An additional safety factor is the relatively low energy 
stored in the multi-pressure boiler, in spite of the higher 
steam pressures. All three units together contain only 
approximately 70 per cent of the B.t.u. found in a 
normal-pressure locomotive of equal capacity. The 
separation of the boiler into three units increases the 
safety still further, as all three units are not likely to 
be damaged at the same time. In case of a failure of 


Smoke box of C. P. R. locomotive No. 80d 
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a water tube in the closed circuit due to faulty material 
or leakage, the energy of the escaping steam will be 
only about 15 to 20 per cent of that liberated by a cor- 
responding failure on a standard type boiler. As con- 
siderable care has been taken to prevent steam from 
entering the cab in case of a tube rupture, the damage, 
therefore, will certainly be negligible, compared with 
a crown-sheet or arch-tube failure, in an ordinary loco- 
motive. 

The engine is expected to be more economical than 
the present type of locomotive. The savings are de- 
rived from the higher working capacity of the high- 
pressure steam which can be generated even at a slight- 
ly lower expense of fuel than normal-pressure steam 
since for 1 lb. of steam at 250-lb. pressure, 1,201 B.t.u. 
are required, against only 1,195 B.t.u. at 850-lb. pres- 
sure. Furthermore, the boiler is designed for steam 
temperatures at the superheater headers of about 750 
deg. F. which also contributes to the increased economy. 

One of the tables shows some of the characteristic 
dimensions of five locomotives of this type. Three of 
these are for fast passenger service. The New York 
Central locomotive is designed for fast freight oper- 
ation and the Canadian Pacific engine is specifically in- 
tended for heavy grade work. 

The Canadian Pacific locomotive No. 8000 is the 
largest of the five locomotives which have thus far been 
constructed, and in which the multi-pressure indirect 
steam-generating system has been employed. 

(Abstracts of the papers presented at the Bigwin 
meeting by Mr. Ennis and Mr. Bowen will appear in 
the next issue of the Railway Mechanical Engineer.— 
EDITOR. ) 


Hopper Gondolas for the 
Kansas City Southern 


(Continued from page 443) 


level to one end of the car. Under this severe test, car 
No. 29000 was not damaged in any way. The coupler 
horn did not come in contact with the striking pad on 
the end sill. The steel ends and sides were not dis- 
torted in any way; welded seams showed no indication 
of rupture; side-sill deflection decreased approximately 
1/32 in., due to the shifting of the load. The hopper 
doors were not sprung and the Wine locks held them 
securely fastened. 

Following the buffing tests, the car was moved around 
the freight-house lead (Pittsburg). a 20-deg. curve, 
and no difficulty was experienced. The clearances were 
as follows : Hopper to wheel flange, horizontal mini- 
mum, 314 in.; hopper to wheel flange, vertical minimum, 
234 in.; truck sides clear wheel rim, 114 in.; brake 
hangers clear truck sides, 5g in.; all other clearances 
O. K. 

Sand was then removed from the car and it was re- 
loaded with company coal, including a 12-in. center heap. 
The weight at the rail was 194,700 1b., net load 141,500 
lb., or 1,500 lb. over the nominal capacity of 70 tons. 
The car was billed to Port Arthur, Texas, June 18, and, 
completing the round trip, returned to Pittsburg on 
June 27. During the trip, the car was in a number of 
heavy rains, with the result that the lading accumulated 
considerable weight, as shown by the following scale 
weights: Gross weight loaded car as returned from 
Port Arthur, 197,100 Ib.; net weight, 143,800 1b.; net 
weight original coal load, 141,500 1b.; accumulated 
moisture, 2,300 Ib. 
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Car Shows 85 Per Cent Self-Clearing Capacity 


The car was then spotted on the coal tipple, and 
dumped, after which it was reweighed to determine the 
per cent of self-clearing capacity, based on the amount 
of fuel still remaining in the car. It was found that 
the self-clearing capacity was approximately 85 per cent, 
based on actual weights. 

A recheck for deflection with the car under load, as 
returned from Port Arthur, showed the deflection to 
be 3/16 in.; furthermore, a recheck of the light car 
showed no permanent set, the deflection being the same 
as when the car was released from the shop, or a scant 
1/16 in. A close examination did not disclose any in- 
dication of bulging either of the sides or the ends. The 
car was square and all welded seams were in satisfactory 
condition. A hand-brake stop test was made with the 
loaded car (197,100 Ib. at rail) from a speed of approxi- 
mately 15 m.p.h. The car was stopped in a distance of 
360 ft. in 32 sec. on a descending .39 per cent grade, 
all parts of the brake gear functioning satisfactorily. 

Subsequent tests of the cars, some of which have now 
been in service over two months, have failed to develop 
any weaknesses, and one surprising observation has been 
the unexpected durability of the interior coat of paint 
after several coal loadings. On one occasion, a car of 
this series was cornered and the corner band split, but 
no distortion of the sheets or posts took place and none 
of the welds gave indication of failure. 


Thermo-Gravity System 
Of Air-Conditioning 


SYSTEM of air-conditioning known as the 

Thermo-Gravity system and which uses water-ice 
as its cooling medium has been developed by the Ameri- 
can Car & Foundry Company, 30 Church street, New 
York. It has been designed to cool, wash and dehumidify 
the air during warm weather and to heat, wash and 
humidify the air in cold weather, automatically under 
thermostatic control. The basic principles embodied in 
the design of this system are, first, that the apparatus 
be relatively inexpensive; second, that it can be applied 
to existing cars with minimum disturbance of car parts: 
third, that no appreciable increased electrical energy be 
required, and, fourth, that the system be efficient, vet 
fool-proof. 

The air-conditioning equipment consists of an ice- 
storage compartment and a conditioning unit which is 
provided with fan blowers, washing and cooling units. 
Three motors are required for the necessary power. A 
¥%-hp. motor operates the water-circulating pump, a 
1/6-hp. motor operates a pump for circulating water 
through and out of the overflow system, and a 1/3-hp. 
motor is used to operate the blowers. The first two 
motors operate intermittently, while the blower unit for 
circulating the air operates continuously. Thus, the 
hourly consumption of electric current is but little more 
than that ordinarily required to operate fans in the dining 
room of a dining car. 

The ice bunkers are charged with 300-Ib. blocks of 
ice, which are placed on end in the bunkers. Water from 
the melting ice at around 40 deg. F. is pumped from 
the bottom of the ice chamber to a series of cooling 
coils and sprays, located in the conditioning unit. The 
cooling and air-washing water is then returned to the 
ice chamber, where it trickles over the top of the blocks 
of ice and runs down over the ice to the bottom of the 
chamber. Here it mixes with accumulated meltage 
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The ice bunkers—The circulating and overflow pumps and 
motors are located under the bunkers 


water and is again pumped through the cooling and 
washing systems. 

The rate of meltage of the ice is increased as the 
atmosphere becomes warmer. To take care of the excess 
water and at the same time to utilize the cooling effect 
before discarding it, a separate overflow system is pro- 
vided. This overflow system, which is operated by the 
1/6-hp. motor and pump, takes the excess water from 
the tank under the ice bunker, circulates it through a 
second series of cooling coils, and thence discharges it 
outside the car. 
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operation of the Thermo-Gravity system 
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Outside air is taken into the car through a shuttered 
opening and filter. It then passes through the overflow 
cooling coils, spray, main circulating cooling coils and 
thence to two ducts which extend along the upper deck, 
one on each side of car. The air is then discharged 
through side openings in the ducts to circulate through 
the interior of car. 

Air from the interior of the car is returned through 
a register which is located in the passageway ceiling near 
the conditioning unit. This air is mixed with outside 
air in case the shutters are open and is recirculated 
through the car. The system can be operated on re- 
circulated air only by closing the shutters. 

The operation of the %4-hp. motor, which drives the 
primary circulating and spray pump, is controlled by a 
thermostat and humidistat. A thermometer is also pro- 
vided to indicate the temperature of the cooling water. 
Automatic operation of the overflow system is also 
provided by means of a float valve and water-level con- 
trol at the tank under the ice bunker, which starts and 
stops the 1/6-hp. motor according to the amount of 
water in the tank. 

The ice compartment occupies the space at the end 
of the car usually taken up by a saloon or locker, and 
its length is dependent upon the number of ice cakes 
required for the scheduled run. The cooling coils, sprays 
and blowers are assembled in a single conditioning unit 
which is located in the upper deck above the ceiling, at 
the same end of car as the ice compartment, which in 
the case of a dining car is the end opposite the kitchen. 
Access to this conditioning unit is provided by means 
of a hatch in the roof large enough to permit the in- 
stallation or removal of this entire unit. 

No underframe parts of the car are disturbed, and 
no additional electric generating apparatus is necessary 
in connection with the installation of this equipment. As 
shown in the illustration of the interior of car, the ducts 
are made part of the deck and ceiling construction and 
conform to the general interior scheme of decoration. 
The air outlets are concealed by a panel along the ceiling, 
the length of the passenger or dining compartment. 

The automatic control for the operation of this air- 
conditioning unit is based on the comfort chart issued 
by the American Society of Heating and Ventilating 
Engineers. Each car is provided with a chart which 
shows the steward the proper setting of the thermostat 
based on the outside temperature prevailing. After 
reading the outside temperature the steward sets the 
thermostat in accordance with his chart and, after push- 
ing a button which starts the system, provides an at- 
mosphere conforming to temperature and humidity con- 
ditions set forth by comfort-zone limitations. 
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Roller Bearings on Driving 
Journals Show Economies 


By H. E. Brunner' and B. W. Taylor’ 


Ee Eavow e A journal bearings have been suc- 
cessfully used by the railroads in the United States 
for more than 10 years and have become recognized as 
a useful part of the most modern equipment. The first 
applications were made on passenger-train cars. Some 
of these are now well past the million-mile mark and 
they have pointed the way to the development of this 
device for the more severe requirements of locomotive 
service. Long locomotive runs and high factors of 
availability have intensified the need for, and hastened 
the development of anything which would make the 
locomotive a better and more reliable machine. 

The first anti-friction bearing equipped engine truck 
was placed in service some five years ago under a 4-6-2 
type locomotive on the New York Central lines. It 
gave good results and, with some refinements of 
journal-box design, the same type bearings have been 
applied to a number of other engine trucks since that 
time. The developmental work has gone forward on 
this and other railroads as well, and some important 
achievements have been made. 

In October, 1931, the New York Central placed loco- 
motive No. 5343, a 4-6-4 Hudson type, in passenger 
service. It was built by the American Locomotive 
Company with anti-friction bearings on the engine- 


NEW YORK CENTRAI. 


New York Central 4-6-1 type 
locomotive No. 5343 makes 
over 130,000 miles in wide 
variety of passenger-train runs 
—SKF bearings applied on the 
driving, engine-truck and ten- 
der truck journals 


of 225 lb. The cylinders are 25 in. by 28 in., and the 
driving wheels are 79 in. in diameter. The total weight 
of the engine is 353,500 Ib., of which 189,000 Ib. is 
carried on the driving wheels. Other principal dimen- 
sions and weights are shown in the table. 3 


Application of SKF Bearings to the Driving 
Journals 


For simplicity of design, the same size journal bear- 
ing is used on all of the driving axles. It has the fol- 
lowing dimensions: Bore, 11.4173 in.; outside diam- 
eter, 23.6220 in., and width, 7.0866 in. This gives a 
journal diameter of approximately 11 7/16 in. by 12 in. 
long. The axle loading is 63,000 Ib. at the rail for all 


New York Central 4-6-4 type locomotive equipped with SKF roller bearings—Built by the 
American Locomotive Company 


truck journals, all the driving axles and tender-truck 
journals. This locomotive is used unrestrictedly in high- 
speed passenger service, handling limited trains between 
Harmon, N. Y., and Buffalo, N. Y., Harmon and 
Windsor, Ont., and Harmon and Collinwood, Ohio. 
Locomotive No. 5343 exerts a main-engine tractive 
force of 42,300 Ib. It is equipped with a Franklin 
booster which has a rated tractive force of 10,900 1b., 
making a combined tractive force for the locomotive at 
starting of 53,200 Ib. The boiler operates at a pressure 


1 Chief engineer, SKF Industries. Inc., New York. 

2 Railway engineer, SKF Industries, Inc., New York. 

3 A description of the New York Central 4-6-4 Hudson type locomotive 
was published in the March, 1927, issue of the Railway Mechanical 
Engineer, page 139. 
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axles. The bearing is the SKF spherical self-alining 
type with two rows of rollers, a spherical outer race and 
with positive guiding of the rollers on the inner race. 
It provides complete flexibility for the axle with respect 
to the journal box and engine frame. 

It is a self-contained, non-adjustable unit, carrying 
the static and dynamic loads, as well as the traction and 
braking reactions and the lateral thrust. This latter is 
taken by one row of rollers at a time, by virtue of their 
angular contact with the races, and is transferred di- 
rectly to the pedestals by the thrust shoulder in the box 
and the journal-box flanges. All parts of the bearing, 
except the two retainers, are made of carbon-chromium 
steel hardened throughout, ground and polished. The 
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Main driving-wheel and bearing and box assembled 
on the axle 


retainers serve to space the rollers properly and are 
made of alloy bronze. Their weight is carried on the 
raised central section of the inner race known as the 
“inner-race land.” 

The journal itself has an accurately ground finish and 
the inner race is rigidly secured to it by a heavy shrink 
fit. The outer race fits a ground pad in the top of the 
journal box over 180 deg. of its circumference. Relief 
to the amount of .010 in. is provided in the lower half 
of the box. This construction has a number of ad- 
vantages. It allows easy assembly and provides an ac- 


curate fit and positive support of the outer race over 
that part of its area which carries the combined load. 
The journal box is of chrome-molybdenum electric- 


furnace cast steel, heat treated, a material having an 
ultimate tensile strength of from 100,000 to 120,000 1b. 
per sq. in. and other physical properties which have 
made it satisfactory for this service. In form, the box 
is like the conventional driving box having a horseshoe 
shape for the upper half and an oil cellar for the lower 
half. The oil cellar is closely fitted to the top of the 
box and is secured in place by two wedges which are 
themselves locked by bolts and flat locking plates with 
bent-over lips. No bolts are used to hold the two parts 
of the box together. One of the illustrations shows the 
box, oil cellar and wedges for holding these parts to- 
gether. 

An interesting and important part of the mounting is 
the absence of the old type shoes and wedges which are 
used with friction bearings and which require so much 
attention from the shop and enginehouse forces. The 
box faces and flanges are fitted with cast-steel liners 
1⁄4 in. thick. These are of chrome-molybdenum steel, 
made in the electric furnace and heat-treated. The ma- 
terial is similar to that of the box, except that it has 
better wear-resisting qualities. Both box and liner ma- 
terials have excellent properties for resistance to shocks. 
The surface hardness of these liners as finish machined 
is approximately 250 to 300 Brinnell, and it has been 
found from experience in service that they tend to 
polish to a hard and smooth surface. 

A shoe of alloy bronze 34 in. thick is used to line 
the pedestal and contact with the box liner. It is ac- 
curately fitted to the pedestal with only enough clear- 
ance to facilitate mounting (about .003 in.), but is not 
held with bolts or rivets. The channel ways of the box 
are milled to take the box liners and these latter are ma- 
chined all over for a tight fit! in the box and a smooth 
finish on the wearing surfaces. There are four rivets 
with counter-sunk heads in each box flange to hold the 
liners, and they are driven after the liner is fitted to the 
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Cross-section along the axle of the bearing mounting as-applied to the driving journals 
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box. The finish machining of the wearing surfaces is 
done after the liners are on the box, thus assuring an 
accurate dimension from the vertical center line of the 
box to each face, and also between the box flanges. 

The box flanges are extended at the bottom to con- 
tact with the shoes for the full length of the pedestal. 
They are made of greater area than is customary with 
friction boxes. This is to stabilize the box and pre- 
vent tilting and rapid wear of the shoes and liners. 
They are assisted by the application of the load through 
a spring saddle on top of the box and by the driving- 
box pressure against the frame, and accomplish the de- 
sired result effectively. 


Bearing Lubrication 


The Alemite lubrication system is used for lubricat- 
ing the wearing surfaces. Two pockets are located at 
the top of the box for holding the grease, which is the 
usual cup grease used on the motion work. 

One of the major advantages of using anti-friction 
bearings on driving boxes is the elmination of box 
pound and the maintenance expense which it produces. 
In the design for this locomotive, the problem was to 
get shoes and box liners which would show minimum 
wear, this wear to be slight enough so that the engine 
could run from shopping to shopping without requiring 
any driving box attention whatever. 

Some interesting results have been obtained on loco- 
motive No. 5343 in this respect. The locomotive was 
delivered to the railroad and placed in service October 
27, 1931. Its mileage to May 31, 1932, was 98,879 


miles, of which 16,864 miles was the mileage for the 
month of May. 


The following are measurements of 
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Driving wheel and axle assembly with the boxes removed 


the total clearance for the main driving boxes in the 
pedestals : 


Right main, Left main, 
in. in. 
At A. L. Co. plant, October 27, 1931........ .017 .019 
At R. R. shops, Harmon, N. Y., January 26, 
4932;:"30:000:. A aay tas 8 alc rA 017 .018 
t R. R. shops, E. Syracuse, N. Y., May 2, 
1932, 80,000 miles......... AA OEA nae ETS .027 -028 


Much care was given to the method of sealing the 
box to retain the oil and exclude water and foreign 
matter, because of the importance and the difficulty of 
keeping out the water used in engine house wash-downs 
or on the washing rack. From time to time samples of 
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Cross section showing the bearing and box application to the driving journals of locomotive No. 5343 
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Tender truck equipped with SKF bearings 


the oil have been taken and have shown freedom from 
water or foreign matter. 

The lubricant used is valve oil as supplied to the 
railroad’s shops and enginehouses. The level carried is 
just sufficient to cover the center of the lowest roller in 
the bearing. A gage has been provided for the use of 
the enginehouse men in checking the oil level. The 
gage has a maximum and a minimum level, with 414 pt. 


Table of Dimensions, Weights and Proportions of the New 
York Central Locomotive No. 5343 Equipped 
With SKF Bearings 
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allowable variation, and it is necessary to add oil 
only when at the minimum. A check of the oil level 
once a month is sufficient, but the enginehouse men, 
from habit in handling other equipment, usually do it 
more often than this. No record is at present available 
of the amount of oil which has been added since the 
locomotive went into service, but the quantity has been 
very small. The oil capacity of the box is 20% pt. and 
little additional is required between shopping periods of, 
more than 100,000 miles. This is also true for the en- 
gine- and tender-truck boxes, for which the oil capaci- 
ties are 8 and 5% pt., respectively. 

Much interest was manifested in the operating tem- 
perature of the bearings on the main journals. To de- 
termine this immediately at the end of a run and before 
cooling had taken place, a thermometer well was fitted 
to one box on the main driver. This enabled temper- 
atures of the oil to be taken quickly and the operating 
temperature definitely determined as atmospheric plus 
20 deg. to 30 deg. F. For the engine-truck bearings, this 
is atmospheric plus 15 deg. to 25 deg. F., and for the 
tender-truck bearings, atmospheric plus 35 deg. to 55 
deg. F. 

There are a number of reasons for the variation, such 
as windage (which is most effective on the engine 
truck), relation of the oil capacity of the box to the 
bearing size, radiating surface, etc. The greater range 


Wheel and axle assembly with one box removed 
to show the construction 
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Engine-truck journal assembly—The truck is tilted 
to show the box application 


of temperatures on the tender-truck boxes is attribu- 
table, in a large measure, to the varying load which is 
24,750 Ib. with fully loaded tank, and 12,000 Ib. with 
coal and water at the minimum. 

The lateral float of the axles is another of the im- 
portant details of the design. With a three-axle driv- 
ing-wheel base of 14 ft., the lateral is 9/32 in. total 
for the axle with respect to the frame and is the same 
for all three driving wheels. This is a fixed quantity 
and does not change except by the amount of wear be- 
tween the driving-box flanges and pedestals which is 
relatively small. It has previously been pointed out that 
the spherical bearing takes the thrust load on the axle 
directly, as well as the radial load which comes from 
the dead weight and from the piston thrust. The 
elimination of hub liners and the maintaining of prac- 
tically a constant axial float are decided advantages 
which are obtainable from this construction. The same 


Typical Runs Made with Locomotive No. 5343 During 
December, 1931, and February, 1932 


Date of arrival 


Train at Harmon 
No. Description enginehouse 
22 Lake Shore Limited............... ea Aa ai December 1 
X4 Fast mail, 20-hr. train New York-Chicago. . .... December 5 


22 Lake Shore Limited December 6 
December 9 


December 11 


70: “Local odoin. 5 sans a ie ta web cas seis es Saeed ale spaioaree os December 13 
S The “Wolverin€ coc ncesasied TAE PEDE daa earess December 15 
68 The Commodore Vanderbilt December 18 


December 21 
February 12 
February 14 
February 15 
February 19 
February 20 
February 22 
February 24 
February 26 
February 28 


18 Hudson River express..... 
18 Hudson River express 
X4 Fast mail, 20-hr. train New York-Chicago.. 
22 Lake Shore Limited..........-...0.ceeseees 
X4 Fast mail, 20-hr. train New York-Chicago 
40 Exposition Flyer............c cece eens 
X4 Fast mail, 20-hr. train New York-Chicago 
40: Exposition Plyet icc cscs cicscecsnccacdsiesees err 
40 Exposition: DET ie t EET enn 00 TA sense 
68 The Commodore Vanderbilt..........00eeseeeeeene 


thing is true regarding the engine-truck boxes and bear- 
ings, this being one of the important reasons for their 
use. 

The locomotive has a Commonwealth cast-steel bed. 
Forty-eight-inch driving springs rest on spring saddles 
which span the side frame and are located in machined 
seats on the tops of the boxes. The greater space re- 
quired by the anti-friction bearing box is at once ap- 
parent. For example, on the main driver the pedestal 
opening for the friction box is 16% in. and the anti- 
friction box, 2714 in., but the latter does not require the 
use of a wedge. The distance from the center line 
of the journal to the spring-saddle seat on top of the 
box is 10 in. for the friction box and 13% in. for the 
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anti-friction box. The clearance between the top of the 
box and the under side of the frame is 2% in. The 
pedestal cap is secured with four bolts and is of the 
customary type, except that it is recessed slightly on 
top to provide clearance for the bottom of the oil cellar. 

The question of weight is always of interest in the 
design of modern power. The following comparative 
figures are given for locomotive No. 5343 and for a 
plain-bearing engine of the same class built at the same 
time. They show the weights at the rail of the driving- 
axle assemblies up to, but not including, the driving 
springs, but including the revolving weights: 


Front driver, 
1b 


15,400 
EAN E TA 13,000 


(1) Locomotive No. 5343. 
(2) Plain-bearing locomotive of the same class, J-1-e. 


Main driver, 
Ib. 


20,500 
18,400 


Rear driver, 
Ib. 


15,400 
13,000 


This may appear to be a serious disadvantage in 
weight for the anti-friction bearing, but even with this 
engine, where the axle loading was limited to 63,000 
Ib. at the rail, it was not difficult to provide, in the 
design of the engine as a whole, for the increased 
weight of the anti-friction bearing parts. 

The weights of the individual items (journal bearing, 
box and parts complete, pounds per journal) for the 
three different journal locations are as follows: For 
the driving axles, 1,794 lb.; for the engine truck, 475 
lb., and for the tender trucks, 545 1b. 


Engine-and Tender-Truck Journal Bearings 


The bearing arrangement for the engine truck‘ is one 
which has been used for several years on this and a 
number of other railroads. It has one self-aligning 
spherical roller bearing per box and possesses many 
of the advantages which have been cited for the driving 
box, such as constant lateral of the axle, elimination of 
the hub liner, simplicity of lubrication, etc. The box 
itself is made of electric-furnace cast steel and is split 
on the horizontal center line to facilitate inspection of 


4 See Railway Mechanical Engineer, April, 1923, Page 225, and August, 
Also Railway Age, Daily Edition, 


1930, page 480. une 20, 1928, page 


1420 Ds2. 


Phantom view of the SKF journal box and bearing as 
applied to outside journals 
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the bearing. Manganese-steel wear plates are provided 
for the equalizer seats and the same material is used 
for the box flange liners. The outer race of the bear- 
ing fits in a ground pad extending over 150 deg. in the 
top of the box. This is true also for the tender-truck 
box. An interesting and advantageous feature outside 
the bearing mounting itself is the use of a standard 
tender-truck wheel instead of the usual engine-truck 
wheel, this being possible since no hub liner is required. 

In general principles, the tender-truck journal-bear- 
ing mounting follows the standard construction used by 
the manufacturer for outside journals for cars. A 
tapered-bore bearing and tapered sleeve, driven up tight 
by the heavy nut on the end of the axle, are used to 
secure the inner race of the bearing to the journal. 
This permits of easy and quick assembly and removal. 
The cast-steel boxes are designed with provision for 
the application of a train-control device to one box per 
tender, and this gives them the appearance of being 
flattened on either side as shown in the illustration of 
the tender truck. The same pattern with removable 
parts was used for boxes with or without a train-control 
receiver. The internal construction is illustrated by 
the phantom view of the journal box and bearing as 
applied to outside car journals, except that this does not 
have the enclosure designed to exclude water from the 
track scoops. Water which otherwise would enter the 
box is thrown off by a guard or “flinger” on the axle 
and runs out through a slot in the bottom of the cavity 
in which the flinger turns. The necessity for some such 
an arrangement was anticipated from the trouble which 
has sometimes been experienced from the entrance of 
the track-scoop water into plain-bearing boxes. The 
present device has served satisfactorily in this regard. 

Locomotive No. 5343 has not as yet been scheduled 
for its first general overhauling. There are many points 
about its performance which have been and will con- 
tinue to be closely watched, but on which no data are 
available at this time. 

The anti-friction bearings, in maintaining a constant 
lateral for the driving axles and reducing driving-box 
pound to a small quantity, should make possible an 
improvement in the performance of the rod bearings and 
motion work generally. The reduction in machine 
friction of the engine as a whole is probably less sig- 
nificant than some of the other advantages, although it 
is well known that at starting and up to possibly two or 
three miles an hour the anti-friction bearings show a 
reduction in friction torque of about 75 to 80 per cent of 
that of the plain bearing. This will provide added ef- 
fort at the tender drawbar in starting heavy trains. 


Foree-Feed Lubrieators 
For Air Compressors 


HE Q & C Company, 90 West street, New York, 

has developed a further application of its Bosch 
Type AROB mechanical force-feed oil lubricator 
whereby locomotive air compressors can be lubricated 
independently of any other power source or oil supply. 
Air compressors operate a large part of the time when 
the locomotive is standing. During such a period, no 
oil is received from lubricators, the operation of which 
depends on the movement of the valve gear. There 
are also special demands on locomotive compressors 
when they are required to operate at capacity when the 
engine is standing. Unless the compressor is oiled by 
hand, which is difficult to do satisfactorily, continued 
operation over an extended period of time will have 
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Bosch Type AROB lubricator applied to an air compressor 


serious results because of the lack of adequate lubri- 
cation. 

The Type AROB lubricator has an oil capacity of 
3.25 pt. and weighs 22 lb. empty. It is designed for 
continuous service against resistance pressures up to 
375 lb. per sq. in. Any number of feed outlets up to 
10 can be obtained. In the application shown in the 
two illustrations only one feed into the air-compressor 
steam line is provided. However, a second feed line 


Jteam Line 


4 a 
sng 


Sketch showing the application of the mechanical lubricator 
to an air compressor 


to lubricate the piston rod and feeds to other points 
can be installed if desired without splitting the lines. 

The drive mechanism and pump units are essen- 
tially the same as in other Bosch types. The pump 
shaft can operate at a maximum speed of 10 r. p. m. 
The rate of oil feed recommended for the steam line 
is from 3 to 4 drops per 100 strokes of the compressor. 
The lubricator, at maximum speed, can feed 4.08 fluid 
ounces of oil per hour from each outlet. 
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The lubricator drive is connected, as shown in the 
drawing, to the piston rod of the compressor. The 
connection at the piston rod consists of a swab D to 
which is clamped the arm C. The clamps around the 
swab D are secured by two bolts which are provided 
with coil springs so that wear on the swab is taken 
up automatically. A feed line from the lubricator to 
the swab can be applied, as already mentioned, to lubri- 
cate the piston rod. 

The ability of the swab to move with the piston rod 
depends largely on the binding action of the swab 
around the rod. The arm C is connected to one side 
only, which causes the swab and holding clamps to 
twist vertically as the rod moves. 

The arm C actuates the connecting link B which 
in turn operates the oscillating arm 4. A slight ver- 
tical movement of the swab D is sufficient to operate 
the lubricator pumps. 


Foam-Meter 
For Locomotives 


N electric foam-meter which indicates the foam 
conditions in a boiler and which automatically 
opens and closes a blow-off valve when that is 
necessary, is now being marketed by the Electro-Chem- 
ical Engineering Corporation, a subsidiary of the Pyle- 
National Company, Chicago, Ill. The condition of 
foam in the boiler is detected by two pairs of electrodes 
set into the top of the boiler above the forward end of 
the firebox. One pair of electrodes is longer than the 
other. In each case, one electrode of each pair is in- 
sulated with Bakelite and the other is in contact with 
the boiler shell. The balance of the equipment con- 
sists of a signal foam-meter with yellow and red light 
indications placed on the boiler head, an automatic 
34-in. air-operated blow-off valve and several relays. 
When the foam rises high enough to reach the long 
pair of electrodes they are short circuited by the foam. 


SIGNAL 


<A FOAM-METER 


S 

ELECTRO-CHEMIC AL 

ERCE RO COPAN aa 
cuicacous a 


Signal Foam-Meter applied to the boiler-head of a locomotive 
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This completes a circuit which includes a sensitive 
relay that receives its current from the headlight gen- 
erator or a battery. The relay in turn causes the 34-in. 
blow-off valve to open and lights the lower or yellow 
signal in the foam-meter. After the boiler has been 
blown down sufficiently, the foam subsides below the 
end of the electrode, thus breaking the electrical circuit 
through the relay and simultaneously the secondary cir- 
cuit operating the Electromatic blow-off valve, thus 
closing the valve. 

The valve operates only after the foam has con- 
tacted the long pair of electrodes for at least 15 seconds. 
This is accomplished by a thermostatic time delay placed 
in series with the electric circuit operating the Electro- 
matic blow-off. This time delay prevents undesirable 
frequent operation of the blow-off valve due to mo- 
mentary contact of foam or water with the electrodes. 
Such momentary contact may be caused by surging 
or splashing of the water in the boiler. 

Should the foam rise high enough to reach the short 
pair of electrodes, the red light in the foam-meter in- 
dicates àn unsafe foaming condition, which calls for the 
manual operation of a main blow-off cock to supple- 
ment the Electromatic blow-off. 


One Hundred Years 
Ago This Month 


Brief synopses of or quotations from articles and news 
items selected from the American Railroad Journal 


November 3, 1832.—This issue of the Journal con- 
tains an article by J. L. Sullivan, formerly of the U. S. 
Board of Engineers, in which he discusses the economic 
advantages of two railroad routes and the means of 
economy, and reasons for national aid exemplified in 
the case of South Carolina. Mr. Sullivan advocated two 
railroads laid with wooden rails, one to extend to the 
Great Lakes along the route now followed by the Dela- 
ware, Lackawanna & Western, and a second line from 
New York across Pennsylvania to the Allegheny River. 

November 10, 1832—An illustration of an English 
steam highway coach built by Messrs. Ogle and Sum- 
mers is shown in this issue. The editor states: “We 
believe that the patent boiler is the main cause of their 
success, as containing the greatest possible heating sur- 
face within the smallest possible space, and without any 
danger, although worked at 200 Ib. on the square inch, 
and capable of bearing 294 Ib.; in fact, this boiler pre- 
sents 398 ft. of heating surface, and at the pressure of 
200 Ib. to the inch, exhibits upwards of nineteen millions 
of pounds of pressure, without the slightest danger! 
The cylinders are 12% in. in diameter with metallic 
pistons, and the whole of the machinery is carried hori- 
zontally under the body of the carriage.” 

November 17, 1832.—The first beautiful cars of the 
Harlaem Railroad appeared on the streets of New York 
City. They were built by Mr. Miln Parker of New 
York. They are spacious and convenient, being divided 
into three distinct apartments, each amply large enough 
for eight, and can accommodate very conveniently ten 
persons, or 24 to 30 passengers inside. 

November 24, 1832.—Richard Berrian has been 
awarded a patent by the Honorable Secretary of State 
for a locomotive which runs on three rack rails. All 
four driving wheels are provided with large gears which 
are directly connected to vertical pistons on top of the 
boiler. A third gear wheel, which meshes with the 
teeth of the center rack, is keyed to the front axle, 
at the center. 
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EDITORIALS 


Share-the- 
Work Plan 


One of the most peculiar expressions—considering its 
source—which has come to our attention in a long time 
is the advance copy of an editorial to be published in 
the Railroad Trainman, official journal of the Brother- 
hood of Railroad Trainmen, entitled, “A Communistic 
Form of Wage Cutting.” It drastically attacks the 
Teagle or “Share-the-Work” campaign which grew out 
of President Hoover’s economic conference on employ- 
ment. 

We take our hats off in admiration to those labor 
representatives who in these trying times have worked 
to the very limit of endurance in assisting the members 
of their organizations who have suffered from lack of 
employment and diminished earnings. This depression, 
however, has not alone affected the railroads, but is 
nation-wide and world-wide. Very few groups have 
escaped heavy cuts in income or entire loss of income. 
The fine thing about it has been the spirit of sharing 
with others in distress, which is so much in evidence. 
Millions upon millions of dollars have been raised for 
welfare work. As far as possible, an attempt has been 
made to distribute this money so that it has not been 
doled out on a charity basis, but has involved some 
service. The “share-the-work” programs spread the 
available work over larger groups and give a greater 
number of employees some earned income, thus preserv- 
ing their self-respect and morale. 

We are in an emergency and this is no time to split 
hairs over technicalities. We have had a lot of talk 
about the Golden Rule. Here is a real opportunity to 
practise it. President Whitney of the trainmen’s organ- 
ization sees in the movement a veiled effort on the part 
of the employers permanently to cut down the wages 
of the workers and lower their standards of living, and 
so objects strenuously to its adoption. We cannot be- 
lieve that there is serious danger of his fears coming to 
pass. Railroad managements have too high a respect 
for the splendid way in which the employees and their 
leaders in large part have worked shoulder to shoulder 
with them in the trying years through which we are 
now passing. 

Mr. Whitney also advances the following argument: 
“Although wage cuts have greatly reduced the ability 
of the masses to purchase anything but essentials, there 
are still those who are able to purchase something be- 
sides the bare necessities of life. The share-the-work 
plan would reduce their incomes below the point which 
would permit them to buy more than the bare necessities 
of life and would virtually kill the markets for com- 
modities other than those actually required for human 
existence. * * * * Charity is sustaining the markets for 
life’s necessities; we must bring back the markets for 
other commodities before general prosperity will be 
possible.” In other words, let the poor devils who are 
out of work stay out, and take a chance on living on 
charity. 

The reserves of most employers have been scriously 
depleted or entirely wiped out. Many business concerns 
are fighting for their very lives. Payrolls cannot be met 
if credit is exhausted and money is not available. We 
must, in the emergency this win‘er, divide what is avail- 
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able. Either some can take it all, as Mr. Whitney ap- 
parently advocates, or the “share-the-work” program can 
give some work to the largest possible number of people. 


Two Reasons 
For Capital Expenditures 


The depression has greatly stimulated attempts to analyze 
the industrial and commercial processes which constitute 
our present economic system. It has brought to light 
many theories by which to account for the dire situation 
into which we have fallen and schemes for artificially 
controlling production and distribution for the purpose 
of insuring a greater degree of economic security in the 
future. Some of these schemes are based on emotional 
reactions. They deal in generalities, the truth and force 
of which must be tested by a quantitative study of the 
streams of materials, energy, goods and purchasing 
power, the flow of which constitute the processes of in- 
dustry and commerce. The facts for such a study are 
only partially available, at least to the average business 
executive. 

One of the theories which has received considerable 
attention, and in support of which several books have 
been written, runs to the general effect that we are at 
or near the end of the era of expansion of our industrial 
system, that the industries supported by the capital ex- 
penditures of our industrial establishment as a whole 
have done their big job, and that in the future they must 
be content with making the replacements in this more 
or less completed establishment. Corollary to this is the 
proposition that invention has ceased to create new wants 
sufficient to absorb the surplus man power created by the 
increases in general industrial efficiency, and that, indeed, 
invention has been devoted more largely to effecting 
these increases in efficiency than to creating new wants. 

Whether or not and to what extent this idea may be 
proved sound as the basis for future industrial policies, 
one fact stands out sharply in the present situation ; that 
is, that replacements are and will continue to be a factor 
in the continued operation of our industries. It is also 
clear that whatever one’s belief as to the future course 
of social and industrial development in this country may 
be, no industry can now afford to neglect the oppor- 
tunitics for improving its own efficiency and reducing 
its costs made available by improvements in the type of 
machinery it buys with its capital expenditures. As long 
as men are willing to pit themselves against the forces 
of nature and to pit their own skill and ability against 
that of their fellows, the industry which persistently 
fails to take advantage of these opportunities will in- 
evitably wither and die. 

The National Committee on Industrial Rehabilitation. 
of which A. W. Robertson, chairman of the Westing- 
house Electric & Manufacturing Company, is the chair- 
man, was organized late in August under the banking 
and industrial committees of the twelve Federal Reserve 
districts. Subcommittees are being formed in each dis- 
trict. The purpose of this organization is not the crea- 
tion of another “Buy Now” campaign. Its aim is to 
secure the attention of all the officers of industrial or- 
ganizations to this basic need for keeping their plants 
up to date and to sce that none with the resources to 
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make the needed improvements shall withhold his de- 
cision to do so under the paralyzing effect of fear of the 
future. 

The unprecedented losses in traffic and revenue which 
the railways have suffered have destroyed the credit of 
some companies and have seriously affected that of all 
of them. As a whole, the railway industry is not one 
likely to be moved by appeals for making capital ex- 
penditures having a view to their future effects. Ample 
testimony is available, however, as to the efficacy of 
capital expenditures for improved motive power as a 
means of improving the immediate situation during the 
depression. A few roads have found it expedient to 
add to their supply of modern motive power during the 
depression. One of these, the Lehigh Valley, has earned 
a return of 38 per cent on its investment in 20 modern 
locomotives under the existing light traffic conditions. 
Modern locomotives are being subjected to intensive 
utilization throughout the depression on all roads which 
possess them, and they have been a large factor in the 
ability of some roads to weather the storm. 

Considering the widespread distribution of increased 
purchasing power which an increase in the volume of 
production in the equipment industries will effect and 
the possibilities for an immediate return on well chosen 
investments of this character, mechanical officers should 
leave no stone unturned in their field to bring to light 
every opportunity of this kind, whether it be motive 
power, rolling stock, or a bad shop or engine-terminal 
situation. No large-scale increase in production and 
distribution is likely to take place until orders are re- 
leased for the things which are purchased by capital 
expenditures. Present unemployment in the industries 
producing them is said to exceed a million and a half. 
Each of these men who is re-employed will provide 
employment for three others in the production of ma- 
terials. The buying power thus provided will have a 
far-reaching effect in stimulating employment in the 
industries producing the necessities and luxuries which 

people purchase for their own use. 

Only as such increases in industrial activity take place 
can the railways expect an improvement in traffic and 
earnings. Any railroad which withholds capital expendi- 
tures for which there is economic justification, and for 
the making of which resources can be found, is standing 
in the way of improvement in the volume of railway 
traffic and earnings. 


Fighting for a 
Square Dealt 


Few people have escaped the effects of the economic 
depression, but the railroad group has been particularly 
hard hit. The falling off of general business, with its 
effect on railroad traffic, was bad enough, but in the 
case of the railroads it has been intensified by unfair 
competition on the part of over-the-road highway car- 
riers. 
by the practice of the most drastic economies and by 
aid from the Reconstruction Finance Corporation. 
Except in a very few states the highway common 
carriers are subjected to but few regulations. They use 
a right-of-way furnished and maintained by the public; 
their tax payments and license fees do not begin to cover 
their fair proportion of highway costs. Part of the cost 
of over-the-road highway transportation is thus borne 
by the tax-paying public. The railways on the other 
hand are closely regulated in almost every direction. 
Their rates are fixed; they must pay heavy taxes which 
go into the public treasury, some of this money being 
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Serious financial disaster has been averted only ` 


used to help maintain the highways over which their com- 
petitors operate. Under such conditions it is difficult 
to see how the railways can continue to prosper or even 
to exist. These facts have been clearly evident, but pro- 
tests on the part of railroad managements have been of 
little avail in securing relief. 

Railway employees have been very hard hit, as in- 
dicated by the accompanying tables. One of these shows 
how greatly the total number of railway employees has 
decreased in the past five years and also how seriously 
their average compensation has been affected. The other 
shows what has happened to the employees in the main- 
tenance-of-equipment and stores departments. The fig- 


Wage Statistics for the Month of July—All Employees— 
Class I Steam Railways, Including 16 Switching 
and Terminal Companies 


Average number Total Average 

of employees compensation compensation 
uly, 1928 ........ 1,728,690 241,831,372 139.89 
uly, 1929 .......6 1,744,896 254,894,891 146.08 
uly, 1930 ........ 1,531,711 217,885,133 142.24 
uly, 1931 ........ 1,309,793 183,864,067 140.37 
uly, 1932 ......-. 1,021,937 120,559,627 117.98 


ures for the month of July have been compared for 
the five years, since the latest available data when this 
comment was prepared were for the month of July, 
1932. The facts speak for themselves and require no 
comment. 

The railway employees have naturally become seri- 
ously disturbed by these conditions. They have watched 
the over-the-road highway carriers take business away 
from the railroads and in studying the situation have 
become impressed with the fact that the competition on 
the part of such carriers is exceedingly unfair. Rail- 
road employees work for standard wages, established 


Wage Statistics for the Month of July—Maintenance-of- 
Equipment and Stores Departments—Class I Steam 
Railways, Including 16 Switching and 
Terminal Companies 


Number of employees Total Average 

at middle of month compensation compensation 
uly, 1928 ... 1943 60,107,435 131.25 
uly, 1929 >.. 454,638 64,524,871 141.92 
uly, 1930 . 397,588 52,067,759 130.95 
uly, 1931 ... 342,915 42,733,661 124.61 
uly, 1932 266,898 26,137,432 97.93 


under processes controlled by a federal railroad labor 
act. Their working conditions have steadily improved 
over the years until they are now on a relatively high 
basis. As they have compared their compensation and 
working conditions with those of the truck and bus 
drivers, they have recognized one of the reasons why 
highway transportation costs are as low as they are. 

They have not stopped here, but have gone on to study 
thoroughly the question of highway competition. When 
they awakened to the real facts they started, without 
any coaching on the part of the railroad management, 
and in most cases without the knowledge of railroad 
management, to form railway employees’ and taxpayers’ 
associations. It did not require much effort to get the 
merchants and professional men with whom they deal 
to join these associations. In some instances the state 
highway authorities have been keen to co-operate with 
them, and this is also true of the local city truckers, who 
suffer unfairly from the competition of the over-the- 
road highway operators. 

The legislators—when they have realized the number 
of votes involved—have not been slow to recognize the 
extent and justice of this movement and in Virginia and 
Kentucky laws have been enacted which at least attempt 
to bring more nearly in line the regulation of the over- 
the-road highway carriers and the railroads. What has 
been done in these two states will undoubtedly be re- 
peated in many other states in the coming months. The 
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fight will only be well started, however, since after these 
laws are passed special efforts will have to be made to 
see that they are enforced. 

Employees of the mechanical departments of the rail- 
roads have had and are taking a large part in this ac- 
tivity. Eventually it may mean that all of the common 
carriers will be regulated alike and under the same 
agencies. Regardless of whether or not it reaches this 
ideal, the movement is one greatly to be commended, 
since it is in the interests of public welfare and will tend 
also to stabilize railroad and transportation conditions 
and employment. 


The Trend 
Of the Times 


The extraordinary economic conditions which the rail- 
way industry and the business of the world has had 
to face for the past two years has led all men in posi- 
tions of responsibility to examine past and present 
practices from a new point of view. We are less sure 
that the methods and practices slowly developed over 
many years can be depended upon as a sure guide for 
our future action than we were three years ago. Many 
of us have found it necessary to take actions of which 
we had scarcely dreamed before. Few railroad offi- 
cers now believe that the familiar conditions in their 
industry will return with a resumption of a more nearly 
normal business activity in the country, or that the 
trends with which we have long been familiar will 
again resume their course. 

In addressing one of the annual meetings of the 
American Railway Association, Mechanical Division, 
President R. H. Aishton gave good advice when he 
said: “My only advice to you is, and I don’t say it 
in the way of criticism at all, but I say it as a matter 
of advice, that these are the days when we must pro- 
tect the practices and the rules and all that kind of 
thing which we have developed in the last 50 years, 
but we must take this new condition as it is and we 
must so adjust ourselves that we can look on whatever 
has been good in the past but which, under present con- 
ditions, in the future should go into the discard, and 
we should be fearless in discarding those things.” 

Out of the difficulties which the railroads have been 
facing for the past few years a new trend is beginning 
to develop. The competition of motor trucks on im- 
proved highways in many parts of the country has 
forced the railroads to seek new methods in the serv- 
ice of the public. There is, for instance, the con- 
tainer, the use of which has been growing in recent 
months. There is the transportation of truck bodies 
and contents at what amounts to a mileage rate; there 
is the compartment car for team track service of 1.c.l. 
shippers under a separate tariff; there is the develop- 
ment of a store-door collection and delivery; there is 
the inauguration of high-speed merchandise freight 
service. There are the special types of cars for bulk 
loading of certain commodities, such as cement. lime, 
etc., some of which formerly required packaging for 
shipment in box cars. These developments suggest a 
trend in railroading in which the field of conventional 
methods and equipment are going to be encroached 
upon by special methods and equipment, tailor-made, 
so to speak, to meet special conditions. In meeting 
these conditions there is little in the past by which to be 
guided and each railroad must solve its own problems 
in its own way, exercising the utmost ingenuity of 
which its officers are capable. 
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In most of these situations the time element is of 
the utmost importance. This means that the elimina- 
tion of delays in the terminal and on the road will be- 
come increasingly necessary, and it means in many cases 
high running speeds. As speeds increase, the riding 
qualities of freight equipment will become of ever in- 
creasing importance. 

Locomotive design and construction have undergone 
many changes in the past few years. There has been 
a general stepping up of horsepower capacity and an 
improvement in reliability of details. Modern freight 
locomotives are capable of meeting increasing demands 
for more speed, with economy both as to train loading. 
fuel and maintenance. For some years, however, the 
ever increasing amount of traffic which we have long 
been accustomed to expect has not been in evidence. 
Furthermore, motive power has been used much more 
intensively and thus, in the face of the great improve- 
ments in the effectiveness of motive power which mod- 
ern design has placed at the disposal of the railroads 
many roads are finding themselves without the need 
for additional locomotives to increase the amount of 
available tractive force at their disposal and with no 
immediate prospect of any marked change in that situ- 
ation. 

How, then, will the railroads be able to avail them- 
selves of the more efficient tools needed to meet the 
present trend in operating conditions and the growing 
demand for reductions in operating expense which will 
not cease even after business conditions have resumed 
something like their normal course? This is a matter 
with which executive officers will have to deal, but it 
is of no less concern to motive power department offi- 
cers. Who is better equipped to formulate and fight 
for a definite policy for the retirement of old and 
acquisition of new motive power which will get in 
hand the accumulation of obsolescence that is now run- 
ning wild? 

Many of the new problems of railroading are not 
departmental problems at all. They are transportation 
problems in the broadest sense of that term. Their 
solution is going to demand that traffic, operating, and 
mechanical department officers work closely together. 
each with an understanding of the common objective 
and ability to grasp the viewpoint of the others. The 
common objective is to see that steam railroads main- 
tain the position, which they have so long held un- 
challenged, as the best and cheapest transportation 
machine in the world. 


NEW BOOKS 


Standards Yearbook, 1932. Published at the Untied 
States Government Printing Office. Washington, D. C. 
Miscellaneous Publication 133. 400 pages. Bound in 
buckram. Price, $1. 

The Standards Yearbook, prepared annually by the 
Bureau of Standards, U. S. Department of Commerce. 
includes summaries of important national and inter- 
national standardization activities and accomplishments 
of the Government standardizing laboratories of Eng- 
land, France, Germany, Canada, Japan, and the Bureau 
of Standards of the United States. Another chapter is 
devoted to the standardization activities of American 
technical societies and trade associations. Other features 
of the book include an abstract of the work in standardi- 
zation conducted by national standards associations 
throughout the world and a brief account of international 
co-operation in standardization. 
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THE READER’S PAGE 


Who Can Answer 
This Question ? 


To the Editor: 

I had occasion recently to remove a 1931 cast-iron 
wheel on account of brake burn, Rule 75. The brake 
burns were almost continuous over the entire circumfer- 
ence of the tread but the mate wheel was in perfect 
shape. The brake rigging was in perfect working order. 
The beams were suspended from top hanger eyes, and 
suspended by two spring-type beam supports with slid- 
ing chair castings in place. The truck was of the usual 
four-wheel design. There was no visible evidence of 
foundry defect. With the weight on shoes being equal, 
how can one wheel burn and the other remain un- 
touched ? 

Car INSPECTOR. 


Repairing Loose 
Top Areh Bars 


To the Editor: 

Recently I saw a car foreman directing the efforts of 
two men while they heated an arch bar with a torch and 
attempted to pull the bar down by tightening the nut 
on the column bolt with a wrench. I do not know how 
general such practice is followed, but when you have a 
top arch-bar sprung up on account of the nut having 
lost off the truck-column bolt, or the bolt breaking, the 
quickest and easiest way to repair it is by using the fol- 
lowing procedure: 

Jack the body of the car wheel up off the truck. Place 
a journal jack under the bottom bar and jack the weight 
of the truck up clear. Then place enough solid bloeking 
on top of the top arch bar to fill the space between the 
bar and the body bolster of the car. Let off on the car 
jacks enough to allow the weight of the car to force the 
arch bar back into its proper position. In placing the 
journal jack, be careful not to put it where it will be 
in the way of working the nut on the truck column bolt. 
Tighten the nut up on the column bolt before removing 
the blocking or the journal jack. 

Perhaps this is old stuff to most of your readers, but 
then again there might be some who would like to know 
this. 

T. J. Lewis. 


Spacing Ladder 
Irons—A Question 


To the Editor: 

A question relative to the spacing of the top-side and 
end-ladder irons with that of roof hand holds was 
brought up at a recent A. R. A. and air-brake meeting. 
The Safety Appliance Rules are very clear in regard to 
the minimum and maximum distance of these irons, but 
measurements are taken from the roof at the eaves of 
the house car. 

It was brought to our attention that on a large num- 
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ber of the new box and house cars with metal roofs, 
where a lateral landing board is used, these extend 7 in. 
to 10 in. above the roofs at the eaves of the cars. In 
checking up on this question, it was found that in some 
instances the spacing of the top-side ladder irons and 
roof hand holds on a vertical plane is as much as 28 in., 
while the roof hand holds are located back 12 in. from 
the side and end of the car on the lateral landing board 
of the house car. 

In this case the spacing was 40 in. from the top- 
side and end ladder irons to the roof hand holds. This. 
with a short person, is a distance beyond safety. Is 
there, or is there not, a ruling in regard to any desig- 
nated distance this lateral board may extend upward 
from the roof at the eaves, and what is the maximum 
spacing allowed between these two hand holds? 

It was suggested that it might be an oversight in the 
construction of the car, as nothing can be found in the 
Safety Appliance Rules governing this particular 
application, 

Any solution to the above will be appreciated. 

Paur DENTON, 


Foreman. 


[Another letter asking the same question was received 
from E. V. Carlson. He states: “We are wondering 
why this rule should not read not more than 18 in. 
from the roof or eaves, if you can build a latitudinal 
extension on the top of the roof, thus making the side 
hand hold 23!4 in. to 24 in. from the top of the plat- 
form.”—Editor] 


An Item Worth 
Looking Into 


To the Editor: 

A number of railroads use decking on flat cars, having 
a square edge, only one side of which is dressed, the 
dressed side being placed down. A number of rail- 
roadmen claim that the rough side up will increase the 
life of the decking. Now if this is true, why not order 
the decking standard thickness and not dress either side. 
thereby saving the labor cost of dressing the lumber as 
well as material ? 

There has been considerable argument on this subject 
and it would be worth while to find out the facts in 
the case. 

I contend that if only one side of the decking is to 
be dressed, the dressed side should be up to withstand 
exposure to the weather. The reason is that the rough 
undressed surface will gather and hold more moisture 
which will cause the decking to decay much faster. 
thereby decreasing the life of the decking instead of 
increasing it. It is argued by some reliable lumber au- 
thorities that it will increase the life of such material by 
placing the dressed side up. 

If it is best to show the rough side up and the stand- 
ard decking to be used is 2% in., why purchase 3 in. 
and dress one side? If it is best to show the dressed 
side up, why not do this and increase the life of the 
decking 20 per cent, which means approximately S+ 
per car? 

W. H. SHIVER. 
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Car Foremen and Inspectors 


Welded Piping on 
Freight and Passenger Cars 


E Northwest Air Brake Club contributed a 
paper at the 1928 convention of the Air Brake 
Association on the subject “Welding Locomotive Air- 
Piping by the Oxyacetylene Process.” An abstract of 
this paper appeared in the June, 1928, issue of the 
Railway Mechanical Engineer, page 328. It was 


standard the practice of welding pipe applied to vari- 
ous types of freight and passenger equipment. The 
three application drawings show the standard pipe 
welding diagrams for 40- and 50-ton gondolas, dining 
cars, and hopper cars. Similar diagrams have also 
been developed for the application of welded pipe to 
30- and 40-ton box cars, passenger-carrying cars, wood 
baggage cars and combination baggage and mail cars. 

It will be noted from the drawings that the steam 
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Pipe welding diagrams for 40- and 50-ton gondolas (top) and dining cars (bottom) 


pointed out in this paper that a representative ap- 
plication of 35 welds in locomotive piping eliminated 
26 pipe fittings and 57 threaded joints. As a result 
of the recommendations in this paper, an eastern rail- 
road, after a number of test applications, adopted as 


and signal piping is welded in addition to the air-brake 
piping. It is estimated that the use of welded joints will 
prevent at least 25 per cent leakage losses as compared 
to pipe applied with fittings. By eliminating thread 
cutting, the service life of the pipe is increased mate- 


Pipe welding diagram for hopper cars 
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rially, as threads weaken the pipe and are the cause of 
many failures. There is also a saving of material and 
a reduction in the number of pipe fittings to be carried 
in storehouse stock. Welded pipe joints, it is claimed, 
reduce the amount of pipe maintenance at rip tracks 
and in car yards, because of the small number of thread- 
ed joints to test and tighten. 

According to the paper presented by the Northwest 
Air Brake Club, when pipe is threaded it is weakened 
by the removal of the protecting coat of mill scale and 
approximately 30 per cent of the metal. The effect 
of nicking metal to facilitate breaking is well known. 
This occurs in each threading operation and is detri- 
mental to the service life of the piping. However, 
with an oxyacetylene weld, which is usually reinforced 
slightly, the thickness of the pipe is increased and a 
protective coat is formed on the outside. 


Pneumatic Clamp for 
The Triple-Valve Shop 


CLAMP for holding a triple valve in a rigid posi- 
tion on the work-bench is a real necessity. To 
meet this need an air-brake foreman has devised the 


The finished clamp mounted on the bench 


man can build the entire device with the exception of 
the welding work. 

With this device there is no danger of personal 
t-i injuries due to the triple valve falling or moving while 
e Fontower pilare being repaired as the small cylinder has sufficient force 
to hold the valve rigid during every repair operation. 
Neither is there any danger of damaging the seats of 
the triple-valve body which is usually the case when a 
hand vise is used for this purpose. 

The dimensions shown in the sketch are accurate. If 
the necessary parts are made according to specifications 
there will be no diffculty in providing the triple-valve 
bench with an efficient device. 


vI RARE Gas 


Jtud screwed into nutand 
welded fochanneliron / 


New CONTAINERS FOR PERISHABLES ON BritisH Roav.—New 
types of insulated and ventilated containers for handling meat 
i x traffic will shortly be introduced by the Great Western of Great 

a ae aaa = = Britain. Of the 200 now under construction in Great Western 

Assembly of the clamp for holding triple valves shops, 125 will be of the insulated and 75 of the ventilated type. 

? mi y } 4 In the insulated type the top and bottom as well as the walls 

pneumatic clamp which is shown in the illustration. The will be insulated, while the ventilated type is described as “the 
principle of operation is simple. An air-brake repair- outcome of months of intensive research.” 
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Details of the pneumatic clamp for holding triple valves—The lettered parts refer to the letters on the assembly 
drawing 
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Cleaning Window 
Ventilator Sereens 


OST of the fresh air that is admitted to Pullman 

cars during the night when the berths are made 

up is through the window ventilators. These ventilat- 

ors are equipped with a fine mesh screen that is easily 

clogged by cinders and dust and should be cleaned after 
every trip. 

One of these screens is located in the ventilator of 

each outside window sash. By closing the inside win- 
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Cleaning sleeping-car ventilator screens by air pressure 


dow and with the aid of a 26-in. length of pipe of small 
diameter attached to the yard air-line hose the screens 
can be thoroughly cleaned by a car cleaner working 
from the outside of the car. 

After the cinders and other dirt particles are blown 
from the ventilators, the outside window can be raised 
and the dirt removed while the inside window glass is 
being cleaned. 


Common Conditions 
Causing Hot Boxes 


By P. P. Barthelemy* 


Te following is taken from a circular prepared 
by the author in connection with an educational 
campaign instituted last year by the car department of 
the Great Northern to reduce the number of hot boxes. 
This is the first installment of a series of definitions of 
terms and conditions directly related to the hot-box 
problem. 

The circular begins with the following statement: 

“In order to bring about a more intelligent and con- 
certed action against the hot-box evil we give below 
a list of the most common conditions, the existence of 
which, either alone, or in combination, may cause a hot 
box. Each one connected with the maintenance or 


* Assistant master car builder, Great Northern, St. Paul, Minn. 
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handling of cars is urged to do his share towards the 
elimination of hot-box trouble.” 


Poor oil—Oil lacking in properties essential to car-journal 
lubrication. 


_Unseasonable oil—Running summer oil in winter and winter 
oil in summer. 


Unserviceable oil—Chiefly second-hand oil that was dirty and 
has not been properly cleaned before re-using. 


Poor waste—Waste lacking in resiliency and waste containing 
considerable loose, short, and unspun fibres, or matted materials. 


Improper packing—Packing not applied in a thorough and 
proper manner, leaving portions of the journal without lubri- 
eg contact with the packing, or boxes packed too tight or too 
oose. 

Old packing—Packing lacking in resiliency, containing much 
worn fibre and of a dirty and soggy character. 


Dirty and gritty packing—Due to dust, fine sand, gravel, cin- 
ders, etc. finding their way into the box. 


Moisture in packing—Caused by snow sifting into the box 
either past the lid or through the dust guard, dust-guard cap, 
and to water working into the box. This causes the packing to 
freeze in cold weather when the car is standing, destroys the 
resiliency of the body of the packing, thus preventing proper 
lubricating contact and tending to cause a hot box. In mild 
weather presence of excessive moisture renders packing soggy, 
thus reducing its lubricating efficiency. 

Glazed packing—In mild weather, usually because of dirt on 
the surface of the packing, to lack of sufficient oil, and lack of 
spooning attention. In cold weather may also be due to an ice 
glaze on wet and frozen packing. 


Dry packing—Usually due to syphoning of oil out of the front 
of the box, absorption of oil by a porous dust guard, syphoning 
of oil out of the back end of the box, and evaporation. May also 
be due to a too low oil content in the packing when applied. 

Waste grab—Part of the body of the packing being caught 
between the bearing and the journal, preventing local lubrication 
and causing a dislocation of bearing contacts. This trouble is 
most prevalent in cold weather, due to the packing being frozen 
to the journal and working up against the bottom edge of the 
bearing. Under such conditions when the brakes are applied, or 
slack runs in or out, or when ears are switched, the bearing is 
likely to be tilted slightly and the waste caught under its face, 
or between the collar and the end of the bearing. 

Waste wipe—This consists of a small pad of fine fibre or 
hairs in the packing that collects under the side of the bearing, 
which prevents local lubrication. It is formed by these fibres 
sticking to the face of the journal and being carried under, and 
must not be confused with a waste grab. A bright spot will 
usually be found on the face of the babbitt just back of the wipe. 
This must not be confused with hard spots in the babbitt. Waste 
wipes are most prevalent in cold weather when the oil is con- 
gealed and sticky. 

Journal scratched—Usually due to carelessness in handling 
when applying and removing wheels, or handling wheels about 
the wheel shops. Before applying wheels the journals should 
be thoroughly cleaned and the hand carefully passed over the 
entire face of the journal to be sure that there are no abrasions 
in the same. In case of abrasions being found they should be 
removed with a small, fine file. If sandpaper or emery cloth are 
used, same should be confined to a very small piece. worked on 
the tip of the finger. This in order to remove the abrasions 
without destroying the surrounding glazed surface. Wheel 
sticks, bars, etc. must not be used on the face of journals. 
Shields should be used when removing and applying side’ frames 
with integral journal boxes. When removing and applying the 
journal box do not permit it to drag on journal. 

Nickcd journals—Usually caused by carelesness in handling 
unmounted axles, or in permitting journals to be struck by 
flanges of wheels, etc. Since such nicks produce a raised area 
about the nick, care must be exercised when removing, to be 
sure to remove the entire raised area on the face of the journal. 

Journals tapered—This occurs chiefly in older and lighter 
capacity journals. 

Journals sprung—Caused by overloading, or previous heating of 
the journal. This condition produces a pounding action on the 
bearing. 

Axles sprung—Usually the result of a derailment, sometimes 
on account of overload. The wabbling of the journals produces 
a pounding that will cause a hot box. 

Rust—This condition is due to neglect of journals at wheel 
shops, about storage and repair tracks, permitting them to be- 
come rusted. When rust is removed it leaves the surface rough 
and pitted. To prevent this, journals should be watched and as 
soon as wheels are removed exposed journals should be greased 
and kept greased. If rust does occur, it should be carefully re- 
moved as mentioned above in connection with scratches. 
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Top-Angle 
Clamp 


| & renewing part or all of the top side planks on 
composite gondola cars, the protecting angle on the 
top outside corner frequently becomes distorted and is 
difficult to re-apply. Even in the case of new angle 
applications, a light angle extending the full length of 
the car side has considerable spring and must usually 
be drawn and held in place by helpers during the drilling 
and bolting operations. 

An effective clamping device which permits one man 
to do this work is shown in the illustration. It consists 
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Special clamp used in applying top angles to composite 
gondola cars 


simply of a U-clamp of %4-in. by 23£-in. section, pro- 
vided on one side with a %-in. square slot to engage 
thé heavy, inside, top angle and having on the other 
side a cam and handle pivoted on a %-in. rivet securely 
fastened in the U-clamp. By the use of the eccentric 
action of this cam, with a short section of pipe applied 
to the handle, if necessary, to give increased leverage, 
even angles which are badly distorted can be gradually 
brought into line and temporarily bolted for the final 
drilling and bolting operation. 


Wheelbarrow for 

Handling Journal Packing 
ONSIDERABLE trouble is frequently caused by 
rain, dirt and cinders getting into car-journal pack- 


ing during the process of handling around the yard or 
Furthermore, it is not always easy 


while packing boxes. 


A dope barrow which protects the contents from rain 
and dirt 
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to handle packing from an ordinary wheelbarrow to a 
journal box, and sometimes portions fall on the ground. 
Unless the box packer has been carefully instructed not 
to use packing which has fallen on the ground, such 
packing will get into the box along with all the dirt and 
cinders it can pick up. Even after careful instructions 
the temptation to use wet or dirty packing is always 
present, especially if the supply in the wheelbarrow is 
insufficient to pack the box, and replenishing the supply 
means an extra trip to the storage box or barrels. 

Appreciating the many factors entering into the job 
of packing journal boxes, the car department of an 
eastern road designed the “dope” barrow shown in the 
illustration. It consists of a box made from a sheet- 
steel oil drum, tilted as shown, which is mounted on the 
chassis of an ordinary wheelbarrow of the “dirt” type. 
The cover for the drum is made to open to the side. 
It is constructed in the form of a half cylinder and is 
pivoted to the drum at both ends. A handle is riveted 
to one side at the center. Thus the cover is lifted by 
rotating to the high side, as shown. A receptacle is 
provided over the wheel to carry the bracket and packing 
irons. 

The required amount of dope is taken from the drum 
and placed in the bracket which sets in the receptacle 
over the wheel. Transferring the dope from the drum 
with the bucket in this location prevents loss of dope, as 
loose portions fall back into the drum or onto the wheel 
barrow. The cover can be raised in inclement weather, 
and dope need only be transferred to the bucket when 
it is about to be used. Thus the packing can be protected 
from the time it leaves the storage barrel until it is placed 
in the box. 


Deeisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Journal 3;-In. Under Condemning 
Limit—Credited to Scrap Value 


W.S.R.X. car 451 was repaired by the Chicago & 
Alton on March 3, 1931. A pair of scrap wheels were 
removed on account of owners’ defects, and these wheels 
were mounted on an axle with a journal diameter of 
5 3/32 in. As the railroad had applied a good second- 
hand axle, it charged the difference between a second- 
hand and scrap axle, amounting to $13.09, claiming that 
the axle removed was scrapped due to the diameter of 
the journal being 1/32 in. under size. The White Star ` 
Refining Company objected to the Chicago & Alton’s 
charge because interpretation 3 of Rule 9 prohibited the 
measuring of journal lengths in less than sixteenths of 
an inch. The railroad claimed that this applied to jour- 
nal lengths only, while the car owner contended that the 
principle was the same and that the rule would apply to 
the diameter as well as to journal lengths. In its state- 
ment the Alton pointed out that interpretation 3, Rule 9, 
refers to journal lengths only and cannot be construed 
to apply to other than journal lengths. Paragraph c of 
Rule 86 states that an axle cannot be remounted unless 
the journal diameter is “at least 1% in. greater than the 
limiting dimensions shown above.” Also, the Alton 
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pointed out, paragraph d, Rule 86, states that when an 
axle has been “removed on account of owners defect on 
a wheel, if the diameter of the journal is not at least 

- Y% in. greater than the limiting diameter shown, the axle 
shall be considered as scrap and so credited.” The exact 
journal diameter of the axle removed was shown by the 
Alton’s wheel shop record to be 5 3/32 in., which diam- 
eter is not in excess of the requirements of paragraphs 
cand d of Rule 86. For these reasons the Alton claimed 
that its charge had been correctly rendered. 

The following decision was rendered: “The position 
of the Alton is sustained. Section (d) of Rule 86 
covers. Interpretation 3 to Rule 9 applies to journal 
lengths only.—Case No. 1693, White Star Refining Com- 
pany vs. Chicago & Alton. 


Damaged Car Interchanged 
Without Securing Defect Cards 


Atlanta, Birmingham & Coast car No. 27032 was 
damaged in an accident November 23, 1929, at Paden, 
Miss., a point on the Illinois Central over which the 
Mobile & Ohio has trackage rights. After repairs were 
made by the Mobile & Ohio the car was delivered to 
the owners in interchange at Birmingham, Ala., Febru- 
ary 11, 1930. Inspection was made at the A. B. & C. 
shops at Elyton February 19, 1930, by the assistant 
chief joint inspector and five defect cards were issued 
against the M. & O. for defects in the center sill, side 
sill, bolsters, body and safety appliances. The sills 
were reported to be 3 in. and 4 in. out of line by the 
joint inspector. Joint evidence cards were also issued 
by the joint inspector for wrong repairs to three brake 
beams, brake rigging parts, coupler release rigging and 
body bolster. The car was then moved to the Westwood 
shops of the A. B. & C. and on March 10, 1930, joint 
evidence was made out and signed by two inspectors of 
that railroad for additional damage to the side and end 
sills, cross-bearer tie plates, and metal side posts. Joint 
evidence was also made out for additional wrong re- 
pairs to one ridge-pole tie plate, carline wooden fillers, 
ridge-pole space blocks, floor clamps and bolts omitted, 
latitudinal running boards, and roof. The A. B. & C. 
rendered a bill against the M. & O. for $708.12 for 
the total cost of making repairs. This included all 
defects covered by the defect cards issued by the joint 
inspector at Birmingham, and wrong repairs covered by 
joint evidence at that point, as well as additional damages 
and wrong repairs covered by joint evidence cards issued 
by the A. B. & C. at its Westwood shops. Under the 
provisions of Rule 12 the M. & O. agreed to accept 
charges for all wrong repairs, but declined to pay for 
the additional damage authorized by the joint evidence 
signed by two A. B. & C. inspectors, on the grounds 
that, under Rule 2, full protection should have been 
secured for all damage when the car was delivered to 
_ the owner through the interchange at Birmingham. 
Charges rendered for straightening the sills on authority 
of the defect cards were also declined, the M. & O. 
claiming that the defects were not sufficiently repaired 
to warrant a bill. The handling line also declined to 
accept a charge for one top side bearing, as well as a 
charge for wrong repairs, which it acknowledged, as the 
material furnished by the owner was not standard to 
the car. The M. & O. also offered as evidence the 
report of a joint inspection made at Atlanta, June 27, 
1930, and the report of an A. R. A. mechanical inspector 
which showed that the sills were 1% in. to 14 in. out 
of line after the car was released from the A. B. & C. 
shops and that, as complete repairs were not made in 
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accordance with Rule 94, such charges should not have 
been assessed against the handling line. The A. B. & C. 
contended that the A. R. A. rules do not contemplate 
permitting a railroad to damage a foreign car, deliver 
this car to the owner, and, because several of the items 
were overlooked at the point of interchange, to be able 
to avoid the responsibility of paying for the damage 
done to the car, even though the complete extent of the 
damage was not discovered until after the car was taken 
to the owners’ shops where a more careful inspection 
could be made. The A. B. & C. stated that the car was 
not in any accident while being moved from Birming- 
ham to Westwood. It also contended that the repairs 
to the sills, to which the handling line objected, were 
properly made in accord with Rule 94 and to the best 
of its ability and that most of the repairs to which the 
M. & O. objected were billed on actual cost basis. To 
have repaired these parts in accordance with exceptions 
taken by the M. & O. would have cost the handling 
line considerably more than the repairs for which bills 
were rendered. With respect to the side bearing, the 
owner stated that a bearing standard to the car was not 
in stock and an order was placed with the manufac- 
turers for a new bearing to be forwarded to the M. & O. 
with instructions that the bill be presented to the owner. 
It was contended that the standard side bearing was not 
applied to the car and that the defect card was justified. 

The following decision was rendered by the Arbitra- 
tion Committee April 7, 1932: “The additional damage, 
specified as one bent side plate, two bent end sills, two 
broken cross-bearer tie plates and two broken metal 
side posts, determined by inspection at Westwood shops, 
should have been detected and protection secured at the 
interchange point. Therefore, bill for these repairs 
should be withdrawn. Decisions 1525 and 1584 apply. 
Bill for straightening bent parts on authority of defect 
cars is proper as repairs were made to the satisfaction 
of car owner. Both bills for side bearings are sus- 
tained, per Rules 87 and 122.—Case No. 1692, Mobile 
& Ohio vs. Atlanta, Birmingham & Coast. 


Fails to Furnish Complete 
Information on Damaged Cars 


Grand Trunk Western steel-frame box car 419396 
was moved over the Delaware, Lackawanna & Western 
from Black Rock, N. Y., to Minooka Junction, Pa., at 
which point the car was found to have the sills bent and 
buckled to the extent of Rule 44. The Lackawanna 
reported the car to the owner according to the provisions 
of Rule 120, claiming owners’ responsibility. The Grand 
Trunk Western maintained that the statement furnished 
did not show positively when, where and how the damage 
occurred. The handling line in its statement contended 
that an investigation revealed that an extra train, of 
which this car was a part, had been subjected to an 
undesired emergency application of the brakes, which 
brought the train to a rough and abrupt stop. A partial 
inspection was made by the train crew at the time, but 
the damage to the sills was not discovered until the car 
was inspected at Minooka Junction on May 13, 1931. 
The Lackawanna pointed out in its statement that, al- 
though the sills had been damaged, the draft gear and 
couplers were still able to function. It also stated that 
the car was of weak and obsolete construction and was 
not provided with a continuous cover plate and had no 
reinforcement to the underframe adequate to withstand 
the stresses of modern train service. In its statement 
the Grand Trunk Western contended that, although the 
car had been moved a distance of only 414 miles after 
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the time of the accident and before an inspection was 
made, and that the car had been switched out of the 
train at Hampton, Pa., and moved to Minooka Junction, 
the Lackawanna had failed definitely to establish the 
exact location and details of the circumstances under 
which the car was damaged, as is required by Rule 44, 
interpretation 1. It also stated that a letter from the 
Lackawanna dated June 15, 1931, acknowledged the fact 
that the handling line was unable to state positively when, 
where and how the car was damaged. 

The decision rendered by the Arbitration Committee 
follows: “Inasmuch as the Delaware, Lackawanna & 
Western did not establish definitely the circumstances 
under which the damage occurred, it should assume 
responsibility for the repairs, in accordance with Rule 
44.”—Case No. 1694, Delaware, Lackawanna & Western 
vs. Grand Trunk Western. 


Two Car-Shop 
Devices 


WO simple devices which facilitate work in the 

car-repair shop and rip track are shown in the 
illustrations, the first being a spring-equipped hook for 
use in moving cars with the car puller, and the second 
a single spring-type bumper to avoid damage to cars 
during intershop or rip-track movement without the 
couplers in place. 

Referring to the first illustration, the spring-equipped 
hook consists simply of an encased spring and _ I-bolt 
shock-absorbing unit inserted between the cable and the 
hook. The spring coil is about 2% in. in outside diameter 
and 8 in. in free height, being made of 14-in. round tem- 
pered steel. The spring casing is a piece of 3-in. tubing, 


Convenient spring-type bumper for use in intershop move- 
ment of cars without coupler and draft-gear protection 


12 in. long, to the sides of which are welded two 1-in. 
I-bolts for attachment to the cable by a pin and two wire 
rope clamps. A larger I-bolt, made of 11%-in. stock, 
passes through the casing and spring, being held at one 
end by a 1'4-in. nut and connected at the other end to 
a link and the car-puller hook. 

The use of this device introduces a shock-absorbing 
element between the cable and the hook which is at- 
tached to the car underframe, the spring having suffi- 
cient resilience to transmit the pull from the car puller 
to the car underframe gradually and avoid the sudden 
jerk which otherwise might, and frequently does, snap 
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the cable, break the clamps or damage the car structure 
at the point of attachment of the hook. 

Cars frequently have to be moved on their own 
wheels about shops and repair tracks with couplers or 
draft gears and component parts removed for repairs. 
When ‘thus moved, either by car pullers, tractors or 
pinch bars, there is considerable danger of the cars’ roll- 
ing farther than intended and colliding, with resultant 


Spring-equipped car-puller hook for use in moving cars at 
shops and rip tracks 


possibility of injuring employees, cutting air-brake hose 
and breaking the angle cocks or pipe nipples of train 
lines which have been disconnected. 

A special spring bumper, designed to replace the use 
of ineffective wooden blocks and other intercepting de- 
vices, is shown in one of the illustrations. It consists 
of a 6-in. length of 5-in. superheater flue with a support- 
ing steel strap welded to the top and bent at a right 
angle so as to engage a cavity in the striking casting 
and thus hold the bumper in place during movement of 
the car. This strap is made out of 14-in. by 21%4-in. stock, 
bent to right angles, one leg being 5 in. long and the 
other 3 in. long, to engage the striking casting. An ob- 
solete draft-gear spring, made of 1%-in. steel, 5 in. in 
outside diameter and 13 in. in free height, is inserted 
in this tube section, the outer edges of which are crimped 
to hold the spring in place. 

This spring bumper effectively cushions any light 
shock, due to the cars coming in contact during move- 
ment about the repair shop or rip track, and provides a 
more convenient and effective means of doing this than 
would be the case with wood blocks or other sub- 
stitute material. 


Orp TraveL Prostem Sotven.—A story from Ottawa discloses 
the manner in which two travelers solved the ancient problem 
of how to undress in a sleeping car berth with ease, dispatch 
and without physical torture. These travelers, both middle- 
aged Englishmen, arrived at the Union Station to take their 
train, wearing only top coats over their pajamas. They had 
donned sleeping attire at their hotel and, with porters carrying 
their baggage, they sauntered through the tunnel to the station 
and out onto the platform with vast unconcern in spite of the 
stares of crowds. In addition to their pajamas, one man is said 
to have worn a light top coat and a derby, while the other 
had a slightly heavier coat and a cane. Both wore bedroom 
slippers and a sleepy look. 
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In the 


Back Shop and Enginehouse 


Shrinking in Valve 
Seats with Liquid Air 


By Leland E. Grant* 


HE practical application of aluminum cylinder 

heads to the engines of gas-electric rail cars, as 
well as to other automotive equipment, has in part hinged 
upon a successful solution of the problem of providing 
satisfactory valve seats. The alloy used for heads has 
insufficient resistance to stand the pounding of the 
valves very long, and even with cast-iron heads the early 
failure of valve seats is not uncommon. This problem 
has been solved by shrinking in valve seats of aluminum 
bronze. A detailed description of how these rings are 
applied to the aluminum heads of gas-electric rail cars 
in the shops of the Chicago, Milwaukee, St. Paul & 
Pacific is presented in the, following paragraphs: 

The gas-electric rail cars are powered with 275 hp. 
six-cylinder engines the heads of which are in three 
units. One of these units with its four rings already 
in place is shown in Fig. 1. As these are overhead 
valves it is essential that the rings be held firmly in 
place otherwise they will drop down into the engine. 
For this reason it has seemed impractical to either screw 
or pin the rings into place. It has been reported that 
a combination of these two methods of fastening the 
rings has been worked out which is satisfactory. The 
shrinking-in method appeared to be simpler even though 


* Chief chemist, test department, Chicago, Milwaukee, St. Paul & 
Pacilic, Milwaukee, Wis. 


Fig. 1—Head of six-cylinder engine with four 
rings in place 
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it does require accurate machining, and this method 
accordingly was adopted for these engines. Once the 
proper conditions were determined entirely satisfactory 
results were obtained. 

Liquid air was not used in shrinking in the first 
aluminum-bronze rings that were applied to these heads. 
Instead the head itself was heated to about 500 deg. F. 
and the rings inserted. While this process was satisfac- 
tory so far as holding the seat is concerned, it had 
several disadvantages. In the first place the heads are 
a special alloy that has to be given a very careful heat 
treatment to develop the high physical properties. Heat- 
ing the metal repeatedly will eventually cause a soften- 
ing and consequently a decrease in the strength. This 
is undesirable as the alloy does not at its best have any 
greater strength than is required. Heating may also 
cause distortion to such an extent that machining is 
required before the head can be reapplied. A repetition 
of this will ruin the head altogether. Furthermore, 
unless the very best equipment is available there is 
danger that the metal will be heated considerably be- 
yond the required 500 deg. and be ruined entirely. From 
the standpoint of actual cost it is almost as cheap to 
cool the relatively small mass of the valve seats by 
liquid air as it is to heat the much larger mass of 
metal in the head. 


Method in Shrinking 


The principle of the method of shrinking in the seats 
with liquid air is to cool the rings in this medium to 
about 300 deg. F. below zero and to heat the head to 
about 200 deg. in hot water. This provides a tempera- 
ture differential of 500 deg. which is ample for the 
purpose. In fact this provides a shrinkage allowance 
considerably in excess of what it is practical to use. 
For the heads in question a ring 334 in. in diameter is 
used. The co-efficient of expansion of the metal in the 
ring is about 0.0000085 per deg. F. Cooling it to 300 
deg. F. below zero causes a contraction of 0.012 in. 
The hole in the head expands 0.007 in. when heated 
in the hot water making a total theoretical dimensional 
difference of 0.019 in. Actual measurements made 
while some rings were being applied showed a differ- 
ence of 0.023 in. Accepting a modulus of elasticity of 
18,000,000 for the aluminum bronze it is seen that on 
the basis of actual measurement there is possible a 
stress of 11,000 Ib. per sq. in. in rings with the cross 
section involved. 

It would not do to subject the head to any such 
stress as this, but, even after allowing for some in- 
accuracy in roundness and some clearance for ease in 
assembly, it is evident that it is not advisable to take 
advantage of all of the shrinkage possible. The first 
rings applied using liquid air had a shrink allowance 
of 0.012 to 0.013 in. This proved to be too high though 
there were some other factors involved which were 
partially responsible for the unsatisfactory results. 
After these had been in service a short time cracks de- 
veloped, especially around the exhaust rings. The 
cracks began at the outer edge of the ring and spread 
into the body of the casting. In order to overcome this 
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Fig. 2—Equipment and facilities used for shrinking in valve seats with liquid air 


the shrink was reduced to 0.008 in. and the thickness 
of the ring was also reduced somewhat. 

Rings applied under these conditions have given no 
trouble whatever. The stress is calculated to be about 
3,000 Ib. per sq. in. For conditions similar to these the 
proper shrink appears to be 0.0025 in. per in. of ring 
diameter. If the rings are to be shrunk into cast-iron 
heads, which is entirely feasible, somewhat more shrink 
could be allowed but it is not necessary. It must of 
course be borne in mind that the co-efficient of expan- 
sion is less for cast iron than it is for aluminum alloys. 


Equipment and Facilities Required 


Fig. 2 shows the assembly table where the work is 
done. There is a steel plate mounted on a base to serve 
as a convenient bench. A steel strap is bolted to this 
in such a fashion that a head can be placed undér it. 
This strap is used as a fulcrum for a lever, the neces- 
sity for which is explained later in this article. Back 
of the table is a water tank in which two heads can 
be heated simultaneously. A hoist is provided for lift- 
ing the heads from the tank to the table. A small can 
with a layer of felt insulation is the only additional 
equipment. The can is 4% in. in diameter and holds 
about one quart of liquid air. A special fixture is 
used for convenience in inserting the rings. This is 
shown protruding from the cylinder head in Fig. 2 and 
in detail in Fig. 3. The “hairpin” that is used is also 
shown in Fig. 3. The cold ring is picked out of the 
bath of liquid air with the “hairpin” and then dropped 
onto the fixture as shown in the photograph. There 
are two small depressions in the body of the fixture 
to accommodate the ends of the “hairpin.” Three balls 
are set in the circumference of the holder with springs 
to hold the balls in place and provide the tension neces- 
sary to hold the ring when the fixture is inverted. The 
end of the fixture is machined to slightly smaller than 
the hole in the valve stem guides. Thus when the end 
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of the fixture is set in the valve guide the ring auto- 
matically becomes centered. It is only necessary then 
to press the fixture down firmly and the ring is in place. 
The lever is applied to hold the ring down as it is be- 
lieved that there may be some tendency for the ring 
to be forced up as the head shrinks and the ring 
expands. 

At the start two heads are put into the heating tank 
and as soon as one is taken out it is replaced by a cold 
head. In this way one head is always hot and ready 
for the rings. Four rings, enough for one head, are 
put in the liquid-air bath to cool. These quickly drop 
to the temperature of the bath and are then ready to 
be inserted in the head. Before the finished head is 
removed from the table to be replaced by another from 
the hot water tank a set of rings is put into the liquid 
air to be cooled. Working in this manner no time is 
wasted and the minimum quantity of liquid air is re- 
quired. The holes are wiped dry before the rings are 
put in place and each is tested with a gage to make 
certain that the dimensions are correct. 


The Liquid-Air Bath 


The quantity of liquid air required will of course vary 
with the particular conditions but with the procedure 
outlined here it has been found that one gallon is suffi- 
cient for 40 rings or 10 heads. This is approximately 
eight pounds. The 40 rings will weigh nine pounds. 
On this basis slightly less than a pound of liquid air is 
required per pound of metal. At the present price of 
$1.25 per liter (one quart) this brings the cost of the 
liquid air to about 12 cents per ring. The labor charge 
will be about the same regardless of what method is 
used where only a few pieces are done at one time. It 
requires two men from two hours to 2% hours to put 
the rings into 10 heads by the method described. Where 
a good many pieces are to be handled this method of 
shrinking in rings will undoubtedly be found to be 
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quicker as the rings can be cooled in liquid air faster 
than heads can be heated in a furnace, unless a very 
large furnace is available. 

One of the questions always raised by the workmen 
is whether or not there is any danger in handling the 
liquid air. There is danger of course and it is not wise 
to stick ones hand into the liquid. It seems best to 
warn the workmen that they are working with a liquid 
that has all the potential danger that is involved in 
handling very hot liquids. Long contact with the skin 
produces a result very similar to burns from hot water. 
There is, however, the advantage that the liquid air 


Fig. 3—“Hairpin” tool for picking rings from the 
liquid-air bath 


does not wet the skin as easily as water would. Be- 
cause of its tendency to boil when brought in contact 
with a warm body it tends to form a layer of the 
gaseous form (air) under the liquid. For short periods 
of contact where pressure is absent there is seldom any 
harm done. But warning the workmen is a wise 
precaution. 

Liquid air is handled in special containers somewhat 
similar to the ordinary vacuum bottle except they are 
constructed of metal. And though the evaporation is 
not extremely high it is more economical to carry out 
the work immediately after the liquid air is received. 
The liquid can be kept over night but if this is done 
an allowance must be made for the loss. When a plant 
is so located that the liquid air has to be transported 
some distance the loss involved during the period in 
transit may be greater than the quantity required for 
the job in hand. Whether or not liquid air would 
prove economical in such cases would have to be de- 
termined from the various factors involved. 

From what has been said above it will be seen that 
the method of shrinking in valve seats with liquid air 
is a rapid, relatively cheap, and entirely practical process 
that gives good results. 
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Handling 
Locomotive Cabs 


S a rule the locomotive cab shop is located outside 
the main shop, but in a building adjacent to the 
shop. It is usually necessary to handle the cabs to and 
from the shop. The illustration shows two cab rests 
which are placed on a four-wheel push truck. They 
are formed from 1%4-in. by 6-in. bar iron and their 


The cab rests on the iron supports placed across the truck 


length is dependent upon the width of the cabs to be 
handled. Where a track is available between the main 
shop and the cab shop the four-wheel push truck can be 
used. However, if a boardwalk or concrete runway 
is available the cab rests may be placed on a shop truck. 

Of course where the cab shop is located in the main 
shop the cabs should be delivered by overhead cranes. 
But where crane service is not available the cabs can 
be lifted from the locomotive by an overhead crane, 
loaded on a truck and unloaded in the cab shop with a 
crane which should be provided for that purpose. 


Countersinking Holes 
In Flue-Sheet Flanges 


PORTABLE device for countersinking holes in 

the flange of flue sheets can be readily made from 

a Thor close-quarter piston air drill and a Thor pneu- 
matic holder-on as shown in the drawing. 

The drill and holder-on are securely fastened to- 


Thor Close Quarter 
Piston Air Drill No.9 


Work tobe’ 
countersunk 


N Thor Pneumatic Holder On No.2 


Combination set-up of Thor No. 9 air drill and No. 2 
holder-on for countersinking the holes in flue-sheet flanges 


gether by means of a bracket made of %-in. by 214-in. 
wrought iron or steel. A short nipple and tee are 
placed between the drill and handle. The side outlet 
of the tee is connected by means of a short hose to the 
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holder-on. Thus, a turn of the throttle handle starts 
the countersinking tool and admits air to the holder-on 
simultaneously. 


A Handy Horse 
For the Boiler Shop 


OST locomotive boiler repair shops are provided 
with some sort of device for rotating boiler 


The rollers 7 are grey iron castings, 20 in. in diameter. 
They are mounted on U-shaped trunnions 3 of 1-in. 
by 12-in. wrought steel. The trunnions are secured 
to the foundation cross-channels 7 by 3-in. by 4-in. by 
¥%-in. angles 6, 1 ft. 6 in. long. They are formed to 
the shape of a U, as shown, and extend down between 
the backs of the cross-channels 7 to the floor plates. 
The cross-channels 7 are 12-in., 20.7-Ib. section, 7 ft. 
4 in. long. The trunnion pieces are braced with 5-in., 
6.7-lb. channels 5, 2 ft. 534 in. long, as shown. A cross 
brace 4 of 3-in, by 3-in. by 3%-in. angle, 6 ft. 9 in. 
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Details of the horse designed for rotating boilers when riveting or welding 


The horse shown in the two drawings and in the illus- 
tration on page 472 was designed in the mechanical engi- 
neer’s office and is used in the boiler shop of an eastern 
railroad. 


rollers 7 are spaced 5 ft. 9 in. apart, center to center, 
and this spacing is not adjustable. However, the spacing 
between the rollers is suitable for the majority of boilers 
in service on this railroad. All holes are 13/16 in. for 
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Assembly drawing of the improved boiler-shop horse 
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34-in. rivets. The roller pin 2 is made of a 2-31/64-in. 
diameter machine bolt, the end of which is cut and 
threaded for a 134-in. bolt, secured by a %4-in. cotter 
pin. 

This horse supersedes a horse of shop construction. 
The rollers of the old-type horse were mounted directly 


4 


Peer koe 


Side view of the improved horse designed for facilitating 

the repair of locomotive boilers 
on the cross channel which, because of the low height, 
had to be set on blocks to permit the bottom of the fire- 
box to clear the floor when the shell was being rotated. 
The height of 3 ft. 6 in. from the floor to the roller axle 
pin 2 of the new design is sufficient to provide clearance 
for the wide fireboxes used on the large freight loco- 
motives operated by this road. 


Welding and Cutting 
Tips Repaired 


XYACETYLENE welding “tips,” as they are called 

in railway-shop parlance, become dirty, filled with 

carbon, or have enlarged orifices, after a certain period 

of service, and must be cleaned and repaired or replaced. 

Evidence of the necessity for this work is usually af- 

forded by backfiring, shortened flame or generally-in- 
efficient torch operation. 

The following method of conditioning torches for 
further service is followed at ‘one midwestern railroad 
shop, typical repaired parts being shown in the illus- 
tration. First, the mixing head, with enclosed injector 
and retaining cap screw, and the copper tip, are separated 
from the torch proper and from each other, being im- 
mersed in a boiling Oakite solution for 12 to 18 hr. 
to dissolve or loosen all deposits of carbon. The head 
is cleaned externally and the cap and injector removed. 
The loosened carbon is blown out as thoroughly as pos- 
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sible with compressed air and any remaining carbon 
removed with one of the tools shown in the foreground 
of the illustration. 

The copper tip is cleaned inside and out and a special 
hand reamer used to take off any carbon that sticks to 
the walls of the mixing chamber. Care is exercised not 
to remove any metal from the interior walls of the tip. 
The tip is then lightly swaged on a tapered recess in 
the anvil shown in the background, until the hole in the 
extreme end is smaller than when new. This hole is 
then reamed out to the original size, assuring a round 
hole of the correct diameter to give the best results with 
the particular size of welding head and tip being repaired. 

The injector is cleaned with a No. 60 wire brush 
mounted on a motor-driven emery wheel and the carbon 
removed from the interior with a pointed tool. Care is 
taken not to enlarge the hole beyond the original diameter 
and to keep the same injector with the head in which it 
was originally used. With all parts thoroughly cleaned, 
the head and tip are re-assembled, ready for further 
service. They are polished with the wire brush. The 
bottom of the tip is then faced off slightly with a file 
and the tip is ready for service. 

Oxyacetylene cutting tips, comprising, in the type 
illustrated. an external shell and an internal nozzle, are 
also cleaned and repaired in a similar manner. These 
tips start backfiring and will not maintain a constant 
flame, once they become dirty. The external shell is 
swaged in a ‘special die, as shown at the left in the illus- 
tration, which slightly and uniformly closes the hole in 
the end. The internal-nozzle holes are cleared out with 


Typical oxyacetylene cutting and welding tips and the 
tools used in cleaning and repairing them 


hand drills to the original size and the tips re-assembled 
ready for service. 

In one month at the shop mentioned, the following 
parts were cleaned and repaired: Five No. 8 welding 
heads and tips, five No. 10 welding heads and tips, nine 
No. 12 welding heads and tips, 27 No. 15 welding heads 
and tips, 29 No. 2 external cutting tips, 25 No. 2 internal 
cutting tips and four No. 3 external cutting tips. The 
total cost of this work was about $73, which may be 
compared with a cost for the same parts, new, of approx- 
imately $500. It will not be maintained, of course, that 
the repaired tips are the equivalent of new tips, from 
the point of view of potential service life, but the work 
done has placed them in condition to give effective serv- 
ice for another more or less extensive period. 


ANOTHER SPEED RECORD—that for the fastest start-to-stop 
run for a distance of more than 150 miles—has been gained 
for the British railways as a result of the re-scheduling of 
the Londing, Midland & Scottish 5:25 p.m. express from Liver- 
pool to London to cover the 152.7 miles from Crewe to 
Willesden Junction in 142 minutes, at an average start-to-stop 
speed of 64.5 m.p.h. While higher average speeds are main- 
tained for shorter distances by other trains in Great Britain, 
Canada and France, the new timing of this L. M. S. express 
makes it the fastest in the world for the distance covered, ac- 
cording to the Railway Gazette (London). 
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Repairing 
Stoker Parts 


S with many other locomotive details, the use of 
autogenous welding in the repair of stoker parts 
has effected large economies. Typical examples, shown 
conveyor 


in the illustrations, include a front-elbow 


Wrench for Removing and 
Applying Blow-Off Valves 


HOWN in the sketch is a wrench for removing or 
applying blow-off valves. The socket is made of 
soft steel 5 in. long and turned on a lathe to the design 
shown. It is bored to a depth of 2 in. and made 
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Conveyor trough, intermediate screw and stoker-protecting grate repaired, ready for further service 


trough, an intermediate screw and a stoker-protecting 
grate in two parts. 

The first of these stoker parts, namely the front-elbow 
conveyor trough, was worn through on the right side 
and at the top, due to the abrasive action of the 
coal while being forced through it. The worn sections 
were cut out and new pieces of steel plate of the required 
thickness cut, flanged and bronze-welded in place so as 
to make the casting practically as serviceable as when 
new. This casting cost $147 when new and was re- 
claimed at a cost, including labor, material, stores and 
shop expense, of $68, or a saving of $79. 

The intermediate-conveyor stoker screw, shown at the 
center in the same illustration, was badly worn on both 
the root diameter and the screw blade. All parts were 
built up and brought back to the original size with the 
oxyacetylene welding torch, using a steel welding rod. 
No subsequent machining of the screw was required, 
in view of the accuracy of the welding work. Similarly, 
stoker paddles and clevises were reclaimed, using 
templets to assure the exact duplication of the original 
size and design. 

The illustration shows at the right a two-piece stoker- 
protecting grate which was broken in two at one corner 
and had two corner ribs burned out on the other side, 
due to the high temperature and the abrasive action of 
fuel particles under high draft or blast conditions. Start- 
ing in at the bottom, these grate sections were built up 
by oxyacetylene welding, gradually adding layer upon 
layer of the welding material until the top of the grate 
was reached and the top rim thoroughly welded. Due 
allowance was made for shrinkage during the welding 
operation. The welding material used consisted of 90- 
per cent scrap air-compressor piston rings and 10-per 
cent cast iron welding rods. 

This stoker-protecting grate, made in two parts, cost 
$47.90 new and was reclaimed at a total cost of $32.30, 
with an indicated saving of $15.60 per grate, or $7.80 
per section. 
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hexagon in the smith shop to suit the size of the valve. 
Care should be taken to have sharp corners in the 
hexagon socket as it is sometimes necessary to use a 
hammer on the wrench to loosen the valve so that it 
will turn. 
A 2-ft. length of 2-in. pipe, threaded at one end and 
drilled for one 13/16-in. hole and two 1%-in. holes as 
shown, is required. The socket is placed over the hex 
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Blow-off valve wrench—The socket is made hexagon to 
suit the valve 


portion of the blow-off valve and the 2-in. pipe is 
screwed into the valve connection with the hands and 
turned so that the 13/16-in. hole in the pipe coincides 
with the hole in the body of the socket. A 34-in. bolt 
is then inserted which secures the pipe to the socket 
so that the two will turn together. A l-in. iron buggy 
bar is then inserted through one of the two 1%-in. 
holes for turning the wrench. 

This wrench, which is used in the shops of a south- 
eastern railroad, will not slip off the valve under any 
condition of service or application. 
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Among the 
Clubs and Associations 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLus.—George Fogg of the Super- 
heater Company will present a paper on 
Superheaters and Throttles, featuring the 
Type E superheater and multiple throttle, 
at the meeting of the Southern and South- 
western Railway Club which will be held 
on November 19 at the Ansley Hotel, 
Atlanta, Ga. 


Paciric Rarrway Cius.—“Fuel Con- 
servation” is the topic to be discussed by 
E. G. Sanders, fuel conservation engineer, 
Atchison, Topeka & Santa Fe, and R. S. 
Trogood, assistant engineer, officer of 
general manager, Southern Pacific, at the 
meeting of the Pacific Railway Club to 
be held at 7:30 p. m. in the rooms of the 
Transportation Club, Palace Hotel, San 
Francisco, Cal., on November 17. 


New Encianp RAILROAD CLUB.—“Proper 
Operation and Handling of the Modern 
Locomotive” is the title of the paper to be 
presented by Ralph Hammond, road fore- 
man of engines of the New York, New 
Haven & Hartford, at the meeting of the 
New England Railroad Club which will 
be held at 6:30 p. m., on November 15 
at the Hotel Statler, Boston, Mass. 


Car ForeMEN’s ASSOCIATION OF CHI- 
caco.—L, M. Carlton, mechanical expert 
of the Westinghouse Air Brake Company, 
will present a paper on air brakes at the 
meeting of the Car Foremen’s Associa- 
tion of Chicago at 8 p. m. on November 
14 at the Auditorium Hotel, Chicago. ff 
At the regular November meeting of the 
Car Foremen’s Association of Chicago, 
the following officers were elected for the 
ensuing year: President, M. E. Fitzgerald, 
general car inspector, C. & E. I., Danville, 
Ill.; first vice-president, W. J. Owen, chief 
interchange inspector, Peoria & Pekin 
Joint Car Inspection Bureau, Peoria, Ill.; 
second vice-president, F. L. Kartheiser, 
mechanical inspector, Chicago, Burlington 
& Quincy, Chicago; treasurer, C. J. Nel- 
son, superintendent of interchange, The 
Chicago Car Interchange Bureau, Chi- 
cago; secretary, George K. Oliver, pas- 
senger car foreman, Chicago & Alton, 


* 


Chicago. Messrs. Nelson and Oliver were 
re-elected, having previously held the po- 
sitions of treasurer and secretary, re- 
spectively. 


WEsTERN Rattway CLus.—With a view 
to getting away from the “bolts and nuts” 
of railroading, the Western Railway Club 
has announced a broadened program of 
general interest and helpfulness to railway 
officers and supply men in all departments. 
The schedule of subjects to be considered 
at the next two meetings of the 1932-1933 
season is as follows: Monday evening, No- 
vember 21, “Stores Department Problems,” 
by D. C. Curtis, chief purchasing officer, 
Chicago, Milwaukee, St. Paul & Pacific; 
Monday evening, December 12, Ladies’ 
Night, “Chicago World’s Fair Centennial 
Celebration,” by Rufus C. Dawes, presi- 
dent, “A Century of Progress.” As has 
been the practice in former years, these 
meetings will be held at the Hotel Sher- 
man, Chicago, the regular meeting at 8 :00 
p. m. being preceded by a Dutch-Treat 
dinner at 6:30. O. E. Ward, president of 
the Western Railway Club and superin- 
tendent of motive power of the Chicago, 
Burlington & Quincy, Lines East, reports 
that special plans have been made in an 
effort to assure an unusually large attend- 
ance and interesting discussion at all meet- 
ings. At the opening meeting, October 17, 
Mr. Rossetter will be introduced by Samuel 
O. Dunn, editor, Railway Age, and the en- 
tire subject of government expenditures 
and taxation in relation to present railway 
and general business conditions will be 
thoroughly presented for the benefit of the 
members. The social evening of the year, 
to which the ladies are invited, is scheduled 
for December 12, and, following the dinner, 
the present status of plans for the Chicago 
Centennial Celebration will be presented in 
detail by Mr. Dawes. It is anticipated 
that Ralph Budd, president of the Chicago, 
Burlington & Quincy, will be present at 
the meeting and will introduce Mr. Dawes. 
{At the October 17 meeting George W. 
Rossetter, president, Chicago Chamber of 
Commerce, discussed the economic situa- 
tion and government expenditures. 
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A freight car for lumber on the Swiss Federal Railroads 
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AMERICAN SOCIETY OF MECHANICAL Ex- 
GINEERS—A number of papers which 
should be of interest to mechanical de- 
partment officers are on the technical pro- 
gram for the annual meeting of the Amer- 
ican Society of Mechanical Engineers 
which is to be held December 5-8, inclu- 
sive, at the Engineering Societies build- 
ing, 29 West Thirty-Ninth street, New 
York. Among them are papers on the 
Horsepower and Tractive Effort of Steam 
Locomotives (Locomotive Ratios), by A. 
I. Lipetz, and Car Construction of the 
Future, by C. E. Barba. These are to be 
presented at sessions of the Railroad Di- 
vision. The program in part, for this and 
other divisions is as follows: 


Monday, December 5 
a, m. 
Working Stress Symposium 
Locomotives 
Horsepower and Tractive Effort of Steam Loco- 
motives (Locomotive Ratios), A. I. Lipetz 
Progress Report of Railroad Division 
Soaking Pits and Radiant Heat 


1 2:30 p. m. 
Working Stress Symposium 
Factors ek, hoice of Working Stresses 
e 


for High mperature Service, P. G. 
McVett 
Metals at High Temperature—Test Procedure 
and Analysis of Test Data, Ernest L 
Robinson 
Rolling of Metals 


Special Design of Cars 
Car Construction of the Future, C. E. Barba 
Power-Test Public Hearing 
Public Hearing on Test Code for Centrifugal 
Compressors, Exhausters and_ Fans 
Pulsation in Air Flow from Fans and Its 
Effect on Test Procedure, H. F. Hagen 
Influence of Bends in Inlet Ducts on the Per- 
formance of Induced-Draft Fans, L, S. 
Marks, J. Lomax and R. Ashton 


Tuesday, December 6 
r 9:30 a. m. 
Working Stress Symposium 
Allowable Working Stresses Under Impact, 
N. N. Davidenkoff 
Suggestions on Choice of Working Stresses, 
<C R: erberg 
Cutting Metals 
Effect of Lathe Cutting Conditions on the 
aranes of Carbon and Alloy Steels, 
. G. Digges 
Materials Handling on Railroads 
Materials Handling as a Factor in the Trans- 
portation of Commodities, M. W. Potts 
and J. A. Cronin 
Effects of Transportation R 
Evolution of Railroad 


uirements on the 
quipment, C. B 


eck. 
Industrial Power 
High-Pressure Steam-Generator Research, A. 
A. Potter, H. L. Solberg, G. A. Hawkins 
and P. A. Willis 


2 p. m. 
Cutting of Metals p 
What Can Be Accomplished with Modern 
Machine Tools and Cemented-Carbide Cut- 
_ ting Tools, A. A. Merry 
Grinding Cemented-Tungsten and Tantalum 
Carbide Tipped Tools Efficiently and Eco- 
nomically, y M. Highducheck 
Mechanical Springs 
Number ot Active Coils in Helical Springs, 


. F. Vogt 
Three Progress Reports of Mechanical Springs 
Research Committee 
Bearings 
The Morgoil Roll-Neck Bearing, F. P. Dahl- 


strom 
Strength of Roll Necks, W. Trinks and J. H. 
itchcock 
Heat Transmission and Stokers 
The Measurement of Metal Temperatures on 
the Heat-Receiving Side of Heat-Exchang- 
ing Apparatus, Arthur Williams 
Stoker Development at Delray Power Howse 
No. 3, The Detroit Edison Company, Paul 
Thompson and Fred S. Chatel 


A ; 8:30 p. m. 
President’s Night and Conferring of Honors 
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Wednesday, December 7 
9:30 a. m. 
Foundr 
S i Steel for Castings, R. A. Bull 
Malleable Iron as a Component Part of Ma- 
chines and Structures, E. Touceda 
Economics 
Surpluses—Their Distribution | 
Long-Time Planning—For Individual Concerns 
Trade Associations—Their Services 
Flow Measurement and Hydraulic Design 
Problems of Modern Pump and Turbine De- 
sign, Wilhelm Spannhake 


2 p. m. 
Plant Management 
The Economic Characteristics of the Manu- 
facturing Industries, Rautenstrauch 
The Dissolving of Concentrated Industries, 
Harold V. Coes 
Management Essentials for Recovery, Carle M. 
Bigelow 
Flow of Fluids 3 
A Study of the Data on the Flow of Fluids 
in Pipes, Emory Kemler 


6:30 p. m. 
Annual Dinner, Hotel Astor 
Thursday, December 8 
9:30 a. m. 
Aeronautics 
Management Progress 
Ten Years’ Progress in Management, L. P. 
Alford 
Applications of the Kmh. method of Analyzin; 
Manufacturing Operations, L. P. ‘Alford 
and J. E. Hannum 
Central-Station Power 
Stresses in Boiler Tubes Subject to High Rates 
of Heat Absorption, Wm. L. DeBaufre 
A System for Measurement of Steam with 
‘low Nozzles for Turbine Performance 
Tests, Sanford A. Moss and Wistar W. 
ohnson 
Performance of Modern Steam-Generating 
Units, C. F. Hirshfeld and G. U. Moran 


2 p. m. 
Education and Training for the Industries 
he Engineer's Interest in Foreman Training, 
Edward S. Cowdrick 
Fundamentals of Training, G. Guy Via 
Adult Technical Education, Ovid W. Eshbach 
Lubrication Testing 
Some Problems on the Lubrication of Vertical 
ournal Bearings, I. Ponomareff and 
. D. Howe 
Chemistry of Lubrication, W. F. Parish and 
n Cammen 
Progress Report of Petroleum Division 
PuRCHASES AND Stores Divisiox.—Sub- 
jects for the committee work of the Pur- 
chases and Stores division, American Rail- 
way Association, and the personnel of all 
committees, have been selected and com- 
mittees assigned to commence the prepara- 
tion of their reports for the next annual 
convention, according to an announcement 
of W. J. Farrell, secretary. New. com- 
mittees on “New Ideas and Economies,” 
“Purchase of Special Devices and Com- 
modity Purchases” and “Material Guaran- 


tees” have been created and new chairmen 
assigned to several standing committees. 
[Some of the committees and chairmen 
appointed are as follows: 


Purchasing and Stores Department Manual— 
Recommended Rules and Practices: H. R. Toohey, 
inspector of stores, C. St. P. & P.—chairman. 

lassification of Material: D, H. Reed, travel- 
ing storekeeper, Southern—chairman. g 

ecovery, Repair and Reclamation of Dis- 
carded Material—Classification Handling and Sale 
of Scrap: J. J. Collins, foreman, scrap and 
reclamation plant, Erie—chairman. 

Comparisons of Material Stock Reports and 
Stores Expenses: O. A. Donagan, general store- 
keeper, B. & M.—chairman. 

ontrol of Shop Manufacturing Orders for 
Stock Material: G. J. Hunter, traveling material 
supervisor, Santa Fe—chairman. 

Control of Material Stocks and Coordinating 
Procurement with Actual Needs: J. V. Miller, 
assistant general storekeeper, C. M. St. P. & P. 
—chairman. 

Economical Handling of Materials—Protection 
from Deterioration: J. G. Stuart, assistant pur- 
chasing agent, C. B. .—chairman. 

Standardization and Simplification of Stores 
Stocks: J. L. Sullivan, division storekeeper, U. P. 
—chairman. 

Capacity Loading and Prompt Handling of 
Company Material Cars: J. S. Genther, general 
storekeeper, L. N. E.—chairman. 

Joint Committee on Metric System: J. W. 
Gerber, general storekeeper, Sou.—chairman. 

New Ideas and Economies: A. N. Laret, as- 
sistant to vice-president, 'Frisco—chairman. | 

Purchase of Special Devices and Commodity 
Purchases: P. L. Grammer, assistant purchasing 
agent, Penna.—chairman. 

Exchange of Surplus Material: A. W. Munster, 
purchasing agent, B. & M.—chairman. 

Inspection of Materials: J. J. Bennett, pur- 
chasing agent, I. C.—chairman. 

aterial Guarantees—General Practice as to 
Guarantees—Failures—Methods of Handling: M. 
E. Towner, general purchasing agent, W. Md. 
—chairman. 


Joint Committee on Reclamation: I. C. Bon, 


superintendent of reclamation, Wabash—chair- 
man. 
Subjects: C. E. Walsh, purchasing agent, 


Penna.—chairman. 

Annual Contest: T. C. Kirk, assistant general 
storekeeper, C. R. I. & P.—chairman. 

Committees: A. L. Sorensen, manager of stores, 
Erie—chairman. 

Nominating: W. Davidson, general storekeeper, 
T. C.—chairman, 


Club Papers 


Steel Castings and Car-Repair 
Costs 


EASTERN CAR ForEMEN’S ASSOCIATION. 
—Meeting held at the Engineering So- 
ciety’s building, 29 West Thirty-ninth 
Street, New York. Subject, Steel Cast- 
ings and Car-Repair Costs, by William 
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M. Sheehan, manager eastern district 
sales, General Steel Castings Corporation, 
Eddystone, Pa. {Mr. Sheehan in discuss- 
ing maintenance economies in the use of 
steel castings in car construction referred 
to the application of two cast-steel frames 
to locomotive tenders on the New Jersey 
Central in 1907. After 20 years of con- 
tinuous use these two frames were removed 
from service and now form part of an 
historical exhibit which the General Steel 
Castings Corporation maintains at its 
Granite City, Ill., plant. Careful exami- 
nation, Mr. Sheehan said, disclosed that 
no noticeable deterioration had taken place 
in all that time, this despite the fact that 
the tenders had been operated along the 
Atlantic seaboard adjacent to salt water 
and subject at all times to the action of 
sulphuric acid brought about by the coal 
and water carried in the tender. The sili- 
ceous coating of molding sand fused into 
the surface of the steel at the time of 
manufacture was still intact. In 1899 the 
first cast-steel double-body bolster was 
applied to a passenger car and was in ex- 
cellent condition when removed in 1917. 
The first cast-steel trucks to be made for 
passenger service were applied to cars on 
the Sante Fe in 1904. These trucks had 
cast-steel equalizers and are still in serv- 
ice. The initial application of six-wheel 
trucks to a passenger car was made by 
Pullman in 1905. These trucks used 
M. C. B. cast-iron pedestals, with drop 
equalizers, and had outside side bearings. 
This general type, Mr. Sheehan stated, 
was standard until about five years ago 
when the trend to integral type passenger 
trucks began. Referring to a discussion 
of freight-car repair costs with the head 
of the mechanical department of a large 
eastern railroad, Mr. Sheehan quoted this 
officer as stating that truck maintenance 
was formerly the highest item of expense 
on a freight car. However, this expense 
has been steadily reduced until now the 
two major parts having the least upkeep 
are the cast-steel side frame and bolster. 
This officer also stated that the highest 
maintenance was in the fabricated under- 
frame. 


View in the machine bays of the Hamilton, Ont., shops of the Toronto, Hamilton & Buffalo 
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A Canadian Problem in 
Statecraft 


New ENGLAND RaILroap CLus.—Meet- 
ing held at the Hotel Statler, Boston, 
Mass., October 11, 1932. Subject, A 
Problem in Statecraft, by D. Crombie, 
chief of transportation, Canadian National 
Railways. {This meeting was ‘Canadian 
Night” for the New England Railroad 
Club. Mr. Crombie reviewed the past his- 
tory of the Canadian National and pointed 
out that of the twelve lines which were 
taken over by the government to form 
the Canadian National, ten were bankrupt 
private lines and two were state-owned 
and operated lines. Instead of going 
through a receivership, the government 
fully protected the bonds of all twelve 
railroads issued since 1850, but instead of 
absorbing these obligations the govern- 
ment made them a part of the Canadian 
National’s debt. In addition, the Cana- 
dian government permitted all of the rail- 
way deficits incurred during the World 
War to remain a charge on the railways. 
{This accumulated burden of 65 years of 
misdeeds under personal ownership, Mr. 
Crombie said, and this transference to the 
Canadian National of war-time railway 
deficits properly chargeable to the state, 
started the railway off in 1923 with $30,- 
158,000 interest charges annually due the 
government and $30,158,000 interest on 
$823,000,000 of securities held by the pub- 
lic. This $35,000,000 now for 1931 
amounts to $55,000,000 due the public and 
the railways’ problem is how to increase 
a normal net of $47,000,000 to meet fixed 
charges of $55,000,000. {[In his paper Mr. 
Crombie pointed out that parts of the 
Canadian National’s 23,000 miles of track 
are laid in twelve states of the United 
States and serve all nine of the Canadian 
provinces. Six hundred thirty-five miles 
of the Canadian National’s lines serve a 
large number of New England states to 
the north and northwest. 


Directory 


The following list gives names of secretaries, 
dates of next or regular meetings and places of 
meeting of mechanical associations and railroad 
clubs: 

Arr-Brake_AssociaTion.—T. L. Burton, Room 
5605 Grand Central Terminal Building, New 
York. 

ALLIeD Rartway SurrLY Assocration.—F. W. 
Venton, Crane Company, Chicago. 

American RarLway Assocration.—Division_ V. 
—MECHANICAL.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EguipMENT PAINTING SEC- 
TION —V. R. Hawthorne, Chicago. 

Division VI.—PURCHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division I.—Sarety Section.—J. C. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Diviston.— 
. A. Buch, Seventeenth and H streets, 
Washington, D. C 

AMERICAN RarLway Toot FOREMEN’S ASSOCIA- 
tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
—Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rattroap Diıvisron.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church street. 

MACHINE SHorp Practice DIvISION.— 
. E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio 

Materrats Hanpiinc Division.—M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

Ort anp Gas Power Diviston.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuers Diviston.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

American SOCIETY For STEEL TreatiInc.—W. H. 
Eiseman, 7016 Euclid avenue, Cleveland, 

io. 


AMERICAN SOCIETY For TESTING MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. Annual meeting June 20-24, 
Haddon Hall, Atlantic City, N. J 

AMERICAN WeLpinc Society.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 
York. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS, 
—Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, I 

Canaptan Rattway Crius.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS AssociaTion.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 


The Galesburg, Ill., steel-car shops of the Buriington showing the 
pneumatic crane equipment 
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Car ForEMEN’s ASSOCIATION oF Cuicaco.—. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, Il 

Car ForeMen’s ASSOCIATION OF OMAHA, Council 
Bluffs and South Omaha_Interchange—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& uincy, Sixteenth avenue and Sixth 
street, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

CentraL Rattway CLuB oF Burrato.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 

Regular meeting, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Cincinnati Rattway Cius.—D. R. Boyd, 2920 
Utopia Place, Hyde Park, Cincinnati. Reg- 
ular meeting, second Tuesday, February, 
May, September and November. 

CrevecranD Raitway CLusB.—F. B. Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except June, 
July and August, at the Auditorium, Brother- 
hood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

Eastern Car FOREMEN’S ASSOCIATION. — E. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS CAR INsPEcTION AssocraTION.—P. 

Pursian, chief clerk to superintendent oí 
shops. C. C. C. & St. L., Beech Grove, Ind. 
Regular meetings first Monday of each 
month, except July, August and September, 
at Hotel Severin, Indianapolis, at 7 È m. 
Noon-day luncheon, 12:15 p. m. for Execu- 
tive Committee and men interested in the 
car department. 

INTERNATIONAL RAILROAD MASTER BLACKSMITH’S 
AssociatTIoON.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, ich. 

INTERNATIONAL RatLway FUEL Association.— 
T Smith, 1660 Old Colony building, 
Chicago. 

INTERNATIONAL RAILWAY GENERAU FOREMEN'S 
AssocIATION.—William Hall, 1061 W. Wa- 
basha street, Winona, Minn. 

Master BOILERMAKER’S AssocIaTION.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

NATIONAL SAFETY Counctt—SteaM RAILROAD 
Sectron.—W. A. Booth, Canadian National, 
Montreal, Que. 

New_ Encranp Rariroap Crus.—W. E. Cade. 
Jr., 683 Atlantic avenue, Boston, Mass. Rez- 
ular meeting, second Tuesday in each month, 
excepting June, July, August and September, 
Hotel Statler, Boston. 

New York Raritroap Cius.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings. 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car Men’s Assoctation.—E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 


Tune, July and August, at Minnesota 
Jranater Y. M. C. A. Gymnasium building, 
St. Paul. 


Pacırīıc RaiLway CLuR.—W. S. Wollner. P. O. 
Box 3275. San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

RarLway Business Assoctation.—P. H. Middle- 
ton (Treas. and_Asst. Sec.), First National 
Bank building, Chicago. 

RarLway Car Mex’s CLuB oF Peorta and PEKIN. 
—C. L. Roberts. R. F. D. 5, Peoria, II. 
RarLway Crus or Piırrseuren.—T. D. Conway. 

1841 Oliver building. Pittsburgh, Pa. Reg 
ular meeting fourth Thursday in month. ex- 
cent June, July and August, Ft. Pitt Hotel, 

Pittsburgh, Pa. 

Rattway Frre Protection Assocration.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

Rartway SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

SOUTHERN AND SOUTHWESTERN RarLwaY CLUB.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, Julv, September and November. 
Annual meeting third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 


SurrLy Men’s Association. —E. H. Hancock. 
treasurer, Louisville Varnish Company. 
Louisville, Ky. Meets with Equipment 


Painting Section, Mechanical Division Amer- 
ican Railway Association. , 

Toronto Raitway CLuB.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ort. Meetings first Fridav 
of each month, except June, July and August. 

TRAVELING ENGINEER'S AsSOCIATION.—W. - 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 

Western Rattway CLusB.—J. H. Nash, 1101 
Peoples Gas building, Chicago. Regular 
meetings third Monday in each month ex- 
cept June, July, August and September. 


(Turn to next left-hand page) 
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AFTER 186,192 MILES 


THE ‘TONCAN IRON SIDE SHEETS 
wat 
ARE STILL GOOD 


a1 


— 


a 


BE On February 28, 1928, the Toncan Iron side sheets 


_2 


went into service. After 75,000 miles the engine 
was shopped. « With common steel side sheets, over 75% are usually renewed at this 
time since they often fail to last an additional shopping. « But every Toncan Iron sheet 


remained in service. On May l, 1932, the engine was again inspected and all the 


Toncan Iron Boiler Tubes, Pipe, Plates, Cul 

Toncan Iron sheets are still in sound condition after 186,152 miles sr. tyes. Sieyeons, Tender Plores and 
railroad purposes ¢ Agathon Alloy Siesla for 

‘ , , y locomotive Parts è Agathon Engine Bolt 

of service. « Superior resistance of Toncan Iron to corrosion and Seis Aston lon for pins and bushings 
Staybolts e Upson Bolis and Nuts ® Track 

: T ; Material, Maney Guard Rail Assemblies è En- 
fire-cracking makes this modern alloy of copper, molybdenum and  suesieiniesssiee\fordinngcar eauipmon, 
Agathon Nickel Forging Steel (20-27 Carbon! 

T z ; š The Birdsboro Steel Foundry & Machine 
refined iron the preferred material for firebox sheets. Company of Birdsboro, Penna., hos monu- 
foctured and is prepared to supply under 
license, Toncan Copper Molybdenum Iron 

costings for locomotives. 


REPUBLIC STEEL 


Cc O R R A T OnT C EER aat 
IRON 
GENERAL OFFICES =3R== YOUNGSTOWN, OHIO 5 


N. Y. C. Application Granted 


THe New York CENTRAL application to 
the Reconstruction Finance Corporation for 
a “work loan” of $2,500,000 for the pur- 
pose of repairing equipment in its own 
shops was approved by the Interstate Com- 
merce Commission on November 1. The 
work contemplated consists of repairs to 
10,000 steel box cars, at an average esti- 
mated cost of $150 per car, and repairs to 
3,000 automobile box cars, at an average 
exceeding $300 per car. For the first- 
named group the repairs would include 
floors, linings, running gear, and painting, 
and, in the second group, draft gears and 
the application of new roofs. It was esti- 
mated that the work would require about 
1,500 men for seven or eight months, on 
the basis of 40 hours of labor per week. 
The company requested permission, if con- 
ditions should be found to require it, to 
modify the foregoing program, reducing 
the number of box cars to 7,500, elimi- 
nating the automobile box cars and substi- 
tuting 4,000 hopper cars and 1,000 stock 
cars. Further, it may desire to substitute 
for the hopper cars certain passenger and 
freight locomotives, the repairs to which 
are estimated at $9,000 per locomotive. 
This locomotive work would furnish em- 
ployment to about 1,200 men for four or 
five months, in the company’s shops. 


Railway Employee and Taxpayers 
Associations 

New Hampsuire, Rhode Island, Con- 
necticut, Florida, Kansas and Oklahoma 
are the latest states to establish organiza- 
tions of railway employees and taxpayers, 
the purpose of which is solely to encourage 
patronage of the railways and to secure 
legislation which will bring competing 
forms of transportation on a basis of 
equality in regulation and taxation with 
the railways. This movement, while first 
begun about two years ago, has during 
the past year been expanded to a state- 
wide basis in 29 or more states. 

These state organizations recognize 
fully that the competing forms of trans- 


* 


* 


NEWS 


portation have a legitimate field in which 
they should be unmolested, but it is their 
desire to have all forms of transportation 
operate under the same conditions so that 
traffic will find the mode most economically 
suited to its requirements. At the present 
time the railways are handicapped by the 
heavy restraints placed on them by the 
I. C. C. and the subsidies enjoyed by their 
competitors. 

The movement enlists not only railway 
employees, but welcomes also farmers, 
taxpayers, local truckmen, private motor- 
ists, savings bank depositors, life insurance 
policy holders, and all interested in a com- 
munity who are harmed by the chaotic 
competitive conditions now existing in the 
field of transportation. A start has been 
made in the formation of a national federa- 
tion, the chairman of the executive com- 
mittee of which is H. H. Parker, 106 
London street, Portsmouth, Va. Mr. 
Parker is also president of the railway 
Employees and Taxpayers Association of 
Virginia and is a pioneer in the movement. 


Pennsylvania Work-Sharing Plans 


W. W. ATTERBURY, president of the 
Pennsylvania, in a statement issued on 
October 30, commented on the “Share- 
the-Work” movement and outlined what 
has been accomplished along the same 
lines on the Pennsylvania through the co- 
operative efforts of employees and the 
management. General Atterbury’s state- 
ment follows: 

“Representatives of the employees of 
the Pennsylvania and of the management 
have just concluded negotiations looking 
toward the further distribution of avail- 
able work among all classifications of em- 
ployment on the railroad. This was ac- 
complished through a series of confer- 
ences in which practical plans were per- 
fected for dividing up available work. 

“We are about to start work in our 
shops on building 1,285 new box cars [925 
steel box cars and 360 steel automobile 
cars], and making heavy repairs to other 
box and gondola cars, which is now pos- 
sible through the $2,000,000 ‘work loan’ 


* 


An addition to Henry Ford’s collection 
Narrow-gage locomotive of 1892 recently presented to Mr. Ford by Thomas A. Edison. 


in the Edison iron mines at Sparta, N. J. 
New Vi 


November, 1932 


First used 


, and later at the Portland Cement Works at 
illage, N. J 
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just received from the Reconstruction Fi- 
nance Corporation. 

“Heavy freight car repair work as- 
signed to Terre Haute, Ind., shops, to 
make way at other points for the new 
equipment, will mean more employment 
there for approximately 150 shopmen. 
Similar work assigned to the Mahoning- 
town shops near New Castle, Pa., will 
mean increased employment for about 49 
additional men in that territory, beginning 
at once. 

“On the basis of working 40 hours a 
week, the erection of the new box cars 
will give about 133 additional men em- 
ployment at Pitcairn Shops, and an equiv- 
alent of about 132 additional men at Enola 
Shops. At our Altoona Works, the new 
work will amount to an equivalent of 
about 330 additional men. 

“Working each group of employees a 
lesser number of hours per week would, 
naturally, result in more shopmen being 
affected. Our aim is to divide the work 
so that the greatest possible number of 
workers may have an opportunity for at 
least some employment and share in the 
benefits of the Government’s ‘work loan’ 
This will be supervised by the shop offi- 
cials at each point in a manner which will 
best meet local conditions. 

“The couplers, draft gears, air brakes, 
castings, doors and the corrugated ends of 
these new cars will be purchased in the 
open market. To manufacture them will 
furnish employment to practically the 
same number of men in the plants of the 
railway supply and equipment factories as 
will be working on the actual erection of 
the cars in our own shops. 

“Material orders are being issued with 
the utmost dispatch, and erecting the cars 
will be started immediately on receipt of 
the material. Some of this is at present 
under way. We are planning to spread 
all of this work over a period of between 
five and six months.” 

According to a statement made by M. 
W. Clement, vice-president in charge of 
operation, work on the fabrication of the 
raw plates and shapes for the new box 
cars referred to by Mr. Atterbury began 
on November 7. The box cars will be of 
the company’s standard construction, but 
important changes will be made in the 
construction of the automobile cars. They 
will be longer, higher and wider. The 
roofs will be curved somewhat like the 
“covered wagon” in order to avoid ex- 
ceeding the clearance dimensions of tun- 
nels and overhead bridges. 

A feature to be tried out experimentally 
in some of the cars is the installation of 
a permanent device for raising and secur- 
ing automobiles in an inclined position at 
each end of the car, to permit also of the 
loading of additional automobiles stand- 
ing level on the floor. End doors will be 
applied on a number of the cars. 

(Turn to next left-hand page) 
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CONTINUAL WEDGE ADJUSTMENT 
KEEPS 
DOWN 
REPAIRS 


WEpDG E adjustment by 


hand finds the mechanic 


caught between two evils. 
« To keep out the slack that soon develops into a battering, bearing destroyer, the wedges 
must be set up snugly. « But if they are set tight enough to eliminate slack, they may stick 
when they reach running temperatures. « Continual adjustment of the driving box wedges 
as the locomotive runs is the solution. « Franklin Wedges automatically adjust themselves 
with every turn of the driver, providing for expansion as temperatures increase. « They 
protect the foundation of the locomotive and keep main- 
tenance in check. They help the long runs as nothing 


else can. 


FRANKLIN RAILWAY 
SUPPLY COMPANY, Inc. 


NEW YORK CHICAGO MONTREAL 


Supply Trade Notes 


Tue Heaptey Emutsiriep Propucts 
CoMPANy has moved its executive and 
sales offices from Philadelphia, Pa., to its 
plant at Marcus Hook, Pa. 


Mark G. MUELLER has been appointed 
district sales agent in Colorado, New 
Mexico and western Kansas for the 
Roller-Smith Company, New York, with 
headquarters at Denver, Colo. 


W. A. Tayztor.has been appointed di- 
vision manager in charge of the Chicago 
office of the A. M. Byers-Company, Pitts- 
burgh, Pa. Mr. Taylor was formerly 
assistant manager ; he replaces M. G. Hen- 
derson, who has resigned. 


J. B. Wuurtenack, formerly railroad 
sales representative of Joser T. Ryer- 
son & Son, Inc., has been appointed rail- 
road representative of the Bryant MaA- 
CHINERY & ENGINEERING CoMPANY, Chi- 
cago, with headquarters in that city. 


J. E. McFate, formerly a representa- 
tive of the Jones & Laughlin Steel Cor- 
poration, has been appointed a sales 
representative of the Republic Steel Cor- 
poration, Youngstown, Ohio, with head- 
quarters at Boston, Mass. 


H. G. Erp has been appointed district 
representative for the New England terri- 
tory of the Double Seal Ring Corporation, 
with headquarters at Boston, Mass. Mr. 
Erb formerly handled the development and 
sale of oil-electric locomotives for the 
Ingersoll-Rand Company, New York. 


THomas P. McGinnis has been ap- 
pointed special representative of the Ar- 
GYLE RAILWAY Suppty Company, Chicago, 
with headquarters in the Chamber of 
Commerce building, Pittsburgh, Pa., and 
will: cover the Pittsburgh and Cleveland 
territories. 


Raymonp O. Younc, who has been as- 
sociated with the central organization of 
the Hale & Kilburn Company, Phila- 
delphia, Pa., for many years in engineering 
and sales capacities, has been appointed 


western sales manager, with headquarters 
in the McCormick building, Chicago, to 
succeed H. B. Gengenbach, who has re- 
signed. 


Tuomas P. McGinnis has been ap- 
pointed representative of The Locomo- 
tive Finished Material Company, Atchison, 
Kan. Mr. McGinnis will have his head- 
quarters in the Chamber of Commerce 
Building, Pittsburgh, Pa., and will cover 
the Pittsburgh and eastern Ohio territory. 


THE SELLING ARRANGEMENT reported in 
the October Railway Mechanical Engineer 
between the Peerless Equipment Company 
of New York and Chicago, and the Hen- 
nessy Lubricator Company, New York, has 
been abandoned, and all communications 
pertaining to Hennessy lubricators should 
be addressed to the Hennessy Lubricator 
Company at 75 West street, New York. 


THE MARLIN-ROCKWELL CORPORATION, 
manufacturers of ball bearings, Jamestown, 


N. Y., recently consolidated the sales ac- - 


tivities formerly carried on independently 
by the following subsidiary companies: 
Gurney Ball Bearing division, Jamestown, 
N. Y., Standard Steel & Bearings In- 
corporated, Plainville, Conn., and Strom 
Bearings Company, Chicago. The bear- 
ings manufactured by all of the above 
companies are now available through the 
corporation’s sales organization at James- 
town, N. Y., with eastern district sales 
office at Plainville, Conn., western district 
sales office at Chicago, and branch sales 
offices at Detroit, Mich., Cincinnati, Ohio, 
Cleveland, Los Angeles, Cal., San Fran- 
cisco, and New York City. 


THE CooLiNG & Arr ConpITIONING Cor- 
PORATION, founded by and until recently, 
partly owned by the B. F. Sturtevant Com- 
pany, Hyde Park, Boston, Mass., is now a 
completely owned Sturtevant subsidiary, to 
be incorporated under the laws of Massa- 
chusetts. The name of the corporation will 
be changed to Sturtevant-Cooling & Air 
Conditioning Company, with headquarters 
at Hyde Park. The officers include E. B. 


Freeman, president, B. S. Foss, treasurer, 
and H. R. Sewell, vice-president and gen- 
eral manager, who has been with the 
Sturtevant Company for 17 years, the past 
seven as manager of the air conditioning 
division. The B. F. Sturtevant Company 
will handle, through the regular trade 
channels, the manufacturing and sale of 
the unit type of air-conditioning product, 
such as coolers, humidifiers, or combina- 
tions of both. 


Obituary 


SAMUEL Lewis SMITH, vice-president of 
the National Malleable & Steel Castings 
Company, who died suddenly at his home 
in Cleveland, Ohio, on October 6, was 
born in Cleveland, on August 22, 1867. 
Following his graduation from Phillips 
Academy at Andover, Mass., he entered 
Yale University and was graduated in 
1889, after which he became connected 
with the Eberhard Manufacturing Com- 
pany, Cleveland. In 1891 he became as- 
sociated with the National Malleable & 
Steel Castings Company, in which organi- 
zation he progressed steadily until he was 
made a director in 1908, and vice-president 
in charge of sales in 1911. At the time 


Samuel Lewis Smith 


of his death he was a director of the 
National Industrial Conference Board and 
an executive member of the Railway Busi- 
ness Association. 


(Turn to next left-hand page) 


Tank 4-8-4 type locomotive on the Dutch State Railway l 
Diameter of drivers, 61 in. Cylinders, diameter and stroke, (four cylind ers) 16% in. by 26 in. Boiler pressure, 207 lb. Tractive force, 32,400 Ib. 
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READY FOR BUSINESS 


Increased tonnage—that sure index 
of greater production and better times 


—will soon be moving. 


The roads that have ready a large 
percentage of strictly modern power will 
be best prepared to handle the increase 
promptly and to the satisfaction of 


shippers. Án increase in net earnings 


will surely follow. 


It takes Modern Locomotives to make money these days! 


THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA 


Personal Mention 


General 


WitttAM Jacog has been appointed 
mechanical engineer of the Pere Mar- 
quette, with headquarters at Detroit, 
Mich. The office of master car builder 
previously held by Mr. Jacob has been 
abolished. 


W. Wa ker, locomotive foreman on 
the Canadian National at Saskatoon, Sask., 
has been appointed acting superintendent 
of motive power and car equipment of 
the Alberta district, with headquarters at 
Edmonton, Alta. 


S. J. Huncerrorp, acting president of 
the Canadian National, has been elected 
president of the Central Vermont and pres- 
ident of the Grand Trunk Western, a 
subsidiary of the Canadian National, to 
succeed Sir Henry Thornton, who re- 
signed these positions sometime ago. Mr. 
Hungerford was born on July 16, 1872, 
near Bedford, Que., and received a high 
school education. He entered railway 
service in 1886 as a machinist appren- 
tice on the Canadian Pacific at Farnham, 
Que. From 1891 to 1897 he served as 
a machinist at various points in Quebec, 
Ontario, and Vermont. From 1897 to 
1900 he was assistant foreman at Farn- 
ham, Que., and during the latter year-was 
promoted to locomotive foreman at Me- 
gantic, Que. From 1901 to 1903 he served 
in a similar capacity at Cranbrook, B. C. 
In 1903 he was appointed master mechanic 
at Calgary, Alta., and in 1907 was pro- 
moted to superintendent of locomotive shops 
at Winnipeg. Seven years later he be- 
came superintendent of Western Lines 
of the Canadian Northern (now part of 
the C. N. R.), at Winnipeg, Man. A 
month later he was appointed superintend- 


S. J. Hungerford 


ent of rolling stock of the entire system 
with headquarters at Toronto. In 1917, 
he was advanced to general manager of 
the Eastern Lines with headquarters at 
Toronto, and in 1918 was appointed as- 
sistant vice-president of the Canadian 
National. In 1920 Mr. Hungerford was 
appointed vice-president in charge of op- 
eration, and in 1923 was given charge of 
operation and maintenance of the entire 
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system, holding that position until his re- 
cent election as acting president. 


W. E. Barnes, general superintendent 
of motive power of the Atlantic Region 
of the Canadian National, has had his 
jurisdiction extended to include the car 
department, and his title has been changed 
to general superintendent of motive power 
and car equipment. Mr. Barnes was born 
at Shediac, N. B., in 1878. He became 
an apprentice draftsman on the Inter- 
colonial Railway in 1899; in 1902, a drafts- 
man, and in 1906, a machinist apprentice. 
In 1909 he returned to the position of 
draftsman; in 1910, was appointed loco- 
motive and enginehouse inspector, and in 
1911, acting master mechanic. He was 
appointed to the position of master me- 
chanic in 1913 and in January, 1918, became 
general master mechanic. In December, 
1918, he was appointed master mechanic 
of the Maritime Division, with the amalga- 
mation of the Canadian Government Rail- 
ways and the Canadian National. He be- 
came superintendent of motive power of 
the Atlantic Region of the Canadian Na- 
tional in 1923 and in 1928 was appointed 
general superintendent of motive power. 


Master Mechanics and 
Road Foremen 


B. H. SmitH, master mechanic of the 
Chicago, Rock Island & Pacific at Dalhart, 
Tex., has been transferred to the position 
of mastet mechanic at Little Rock, Ark. 


R. L. Brack, master mechanic of the 
Redford division of the Norfolk & West- 
ern, has had his jurisdiction extended to 
include the Shenandoah division. 


E. G. HAskINs, master meehanic on the 
Denver & Rio Grande Western, with head- 
quarters at Grand Junction, Colo., has 
retired after 50 years’ service with that 
road. 


E. Raitt, assistant master mechanic of 
the Atchison, Topeka & Santa Fe, at Pres- 
cott, Ariz., has been transferred to the 
San Francisco Terminal division, with 
headquarters at Richmond, Cal. 


J. C. Cote, master mechanic of the Okla- 
homa-Southern division of the Chicago, 
Rock Island & Pacific at Chickasha, Okla., 
has been transferred to the Missouri di- 
vision with headquarters at Trenton, Mo. 


J. A. SHEEDY, superintendent of motive 
power of the Southwestern division of the 
Pennsylvania, with headquarters at In- 
dianapolis, Ind., has been appointed mas- 
ter mechanic, with the same headquarters, 
succeeding C. G. Brown, Jr. 


A. HaMBLETON, general foreman in the 
locomotive department of the Chicago, 
Rock Island & Pacific at Shawnee, Okla., 
has been promoted to the position of master 
mechanic, with headquarters at Armour- 
dale, Kan. 


W. C. SmitH, master mechanic of the 
Illinois division of the Missouri Pacific 
and the Missouri-Illino's Railroad, with 
headquarters at Dupo, Ill., has had his 
jurisdiction extended to include the Mis- 
souri division. 


C. L. Suarp, master mechanic of the 
Chicago, Rock Island & Pacific at Little 
Rock, Ark., has been transferred to the 
position of master mechanic at Dabhart, 
Texas. 


J. A. Contry, master mechanic of the 
Valley division of the Atchison, Topeka 
& Santa Fe, with headquarters at Calwa, 
Cal., has had his jurisdiction extended to 
include the San Francisco Terminal di- 
vision, succeeding E. F. Callaher, deceased. 


F. H. Murray, district master mechanic, 
Eastern district, of the Erie has been 
transferred from Hornell, N. Y., to Jersey 
City, N. J., and the position of assistant 
district master mechanic of the Eastern 
district has been abolished. 


Ermer A. KuHN kas been appointed 
master mechanic of the Canadian Division 
of the Pere Marquette, with headquarters 
at St. Thomas, Ont. Mr. Kuhn was born 
at East Radford, Va. He received his 
early education in the public and high 
schools of Hamilton, Ont. After finish- 
ing high school, he served a machinist ap- 
prenticeship at the Hamilton, Ont., shops 
of the Toronto, Hamilton & Buffalo. Mr. 
Kuhn graduated from University of Pitts- 
burgh with a degree of Bachelor of Sci- 
ence in railway mechanical engineering. In 
June, 1920, Mr. Kuhn entered the service 
of the New York, Chicago & St. Louis at 
Cleveland, Ohio, serving, between then and 
1929 on special mechanical department 
work, as assistant enginehouse foreman at 
Conneaut, Ohio, and engineer of motive 
power at Cleveland. In November, 1929. 
he was appointed assistant engineer of mo- 
tive power for the Advisory Mechanical 
Committee of the Chesapeake & Ohio, 
Erie, New York, Chicago & St. Louis and 
the Pere Marquette, which position he 
held at the time of his present appointment. 


Car Department 


O. H. Hacen has been re-appointed to 
his former position as superintendent of 
the steel car plant of the Chicago, Burl- 
ington & Quincy at Galesburg, Ill. The 
plant was reopened on September 1 after 
having been shut down since March 1. 
Since the closing of the plant, Mr. Hagen 
had been in charge of the repair tracks at 
Galesburg. 


H. H. Harvey, general car foreman 
on the Chicago, Burlington & Quincy, at 
Chicago, who has been on a leave of ab- 
sence since late in 1931, has resumed his 
duties, displacing N. J. Bricuer, acting 
general car foreman, who has returned 
to his former position as general foreman 
at the Aurora (Ill.) shops of the Bur- 
lington. 


WitiraM GoucE, superintendent of car 
shops of the Canadian National at London, 
Ont., has been transferred to the position 
of superintendent of car shops at Leaside, 
Ont. Mr. Gouge was born in Kent, Eng- 
land, in 1880, and began railway work at 
Leaside as a carpenter in 1919. Within a 
few months he was promoted to the posi- 
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tion of lead hand carpenter and in 1920 
became freight car foreman. In 1926 he 
was appointed repair track foreman; in 
1927, traveling car inspector; in 1928, pas- 
senger car foreman; in 1930, superintendent 
of car shops at Leaside, and in 1931, su- 
perintendent of.car shops at London. On 
August 1 of this year he was transferred 
back to Leaside. 


W. H. Towner, superintendent of car 
shops of the Canadian National at Lea- 
side, Ont., has retired after more than 50 
years of service. Mr. Towner became an 
apprentice at the Stratford, Ont., shops of 
the Canadian National in 1882 and in 1887 
became a fitter. During 1898 and 1899 he 
worked at Windsor, Ont., and Niagara 
Falls, and in 1900 became locomotive fore- 
man at Hamilton. In this capacity he 
worked at Hamilton, St. Thomas and Sar- 
nia, moving to Belleville, Ont, in 1911. 
In 1917 he was appointed general foreman 
at Belleville; in 1923, enginehouse inspector 
of the Montreal district; in 1926, assistant 
superintendent of motive power at Toronto, 
Ont., and in July, 1931, superintendent of 
the Leaside car shops. 


T. M. Hyman, assistant general super- 
intendent of car equipment of the Cana- 
dian National at Toronto, has been ap- 
pointed superintendent of car shops, with 
headquarters at London, Ont. Mr. Hyman 
entered the employ of the Canadian Na- 
tional in 1910 as a carpenter. He became 
an inspector at Montreal in 1913 and after 
his return from war service was appointed 
assistant foreman and later foreman in 
the car department. In 1920 he was 
transferred to London as master car 
builder, after a few months returning to 
Montreal as inspector. Later he became 
master car builder at Montreal and in 
March, 1923, was appointed superintendent 
of the car shops. In 1925 he was 
transferred to Toronto as assistant general 
superintendent of car equipment. 


G. E. McCoy, general superintendent of 
car equipment of the Atlantic Region of 
the Canadian National at Moncton, N. B., 
has been appointed assistant general su- 
perintendent of car equipment, Central 
Region, with headquarters at Toronto, Ont. 
Mr. McCoy was born at Moncton, N. B., 
in 1886. He became a machinist and ap- 
‘prentice draftsman in the employ of the 
I. C. R. in 1900 and in 1916 became as- 
sistant chief draftsman of the Canadian 
Government Railways. Later in the same 
year he was appointed assistant master 
car builder at Moncton, and in 1918 was 
appointed master car builder. He became 
superintendent of car equipment, Atlantic 
Region, of the Canadian. National in 1923 
and general superintendent of car equip- 
ment in 1928. 


Shop and Enginehouse 


A. R. Rurter, master mechanic of the 
Chicago, Rock Island & Pacific at Armour- 
dale, Kan., has been appointed general fore- 
man in the locomotive department with 
headquarters at Shawnee, Okla. 
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Purchases and Stores 


H. M. Smiru, assistant general store- 
keeper of the Northern Pacific, has been 
promoted to general storekeeper, succeed- 
ing Edwin J. Myers, who has retired after 
nearly 43 years of continuous service with 
this company. 


C. A. Nicuots, traveling storekeeper, 
kas been promoted to assistant general 
storekeeper to succeed Mr. Smith. The 
headquarters of Mr. Smith and Mr. 
Nichols will be as before, at St. Paul, 
Minn. 


H. G. Devine, assistant to the purchas- 
ing officer of the St. Louis Southwestern, 
with headquarters at St. Louis, Mo., has 
heen promoted to purchasing agent, with 
the same headquarters to succeed E. O. 
Griffin, assistant to the president in charge 
of purchases and stores, who died on 
September 15. 


Obituary 


H. L. Camprent, master mechanic on 
the Gulf, Mobile & Northern, with head- 
quarters at Louisville, Miss., died on Sep- 
tember 20 at his home in that city. 


Georce W. BICHLMEIR, general pur- 
chasing agent of the Union Pacific sys- 
tem, with headquarters at Omaha, Neb., 
died on October 23, after an illness of 
five weeks. Mr. Bichlmeir had been in 
railway service continuously for 28 years. 
He was born on September 10, 1886, at 
Cincinnati, Ohio, and entered railway serv- 
ice in September, 1904, as an office boy on 
the Cincinnati, Hamilton & Dayton (now 
part of the Baltimore & Ohio), where he 
remained until December of the same year, 
when he went with the Pere Marquette as 
a clerk in the purchasing department at the 
same place. From March, 1906, until 
April, 1907, Mr. Bichlmeir served as a 
statistician for the Pere Marquette at Cin- 
cinnati, and from October to December, 
1908, he served as a laborer, warehouseman 
and shipping clerk in the supply depart- 
ment of the Missouri Pacific at St. Louis, 
Mo. During the following year he held 
the positions of timekeeper, assistant ac- 
countant and accountant in the supply de- 
partment at the same place. In December, 
1909, Mr. Bichlmeir went with the Kansas 
City Southern as an accountant at Pitts- 
burg, Kan., returning to the Missouri Pa- 
cific a few months later as chief clerk at 
Osawatomie, Kan. In January, 1911, he 
was appointed chief clerk to the general 
storekeeper of the Kansas City Southern 
at Pittsburg, and seven years later he was 
promoted to chief clerk to the purchasing 
agent, at Kansas City, Mo., being further 
advanced to assistant purchasing agent 
with the same headquarters on August 3, 
1918. Two years later Mr. Bichlmeir was 
promoted to purchasing agent of the Kan- 
sas City Southern. On November 15, 1920, 
he severed his connection with this road 
to become purchasing assistant on the staff 
of the president of the Union Pacific Sys- 
tem, with headquarters at Omaha, Neb. 
On January 1, 1922, he was appointed gen- 
eral purchasing agent of the system with 
the same headquarters. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers. State the 
name and number of the bulletin or 
catalog desired, when mentioned in the 
description. 


AUTOMATIC SEPARATORS.—The principle 
of operation and advantages of Swende- 
man automatic separators for eliminating 
oil and water from compressed air lines, 
are described in Catalog A issued by the 
Leavitt Machine Company, Orange, Mass. 


VENTILATING Fans.—The L. J. Wing 
Manufacturing Company, 154 West Four- 
teenth street, New York, describes and 
illustrates in Bulletin F-5 Wing safety 
ventilating fans for offices, shops, fac- 
tories, etc. 


COLLOIDAL - GRAPHITED LuBRICANTS. — 
Technical Bulletin No. 92.4 pertaining to 
colloidal-graphited lubricants has been is- 
sued by the Acheson Oilday Company, Port 
Huron, Mich. Bulletin No. 200.2 discusses 
the mechanics of lubrication with colloidal 
graphite. 


VALVELEsS AUTOMATIC CONTROLLERS.— 
Bulletin 1010, issued by the Johnston Manu- 
facturing Company, Minneapolis, Minn., 
describes the basic principle and operation 
of the Johnston line of valveless automatic 
controllers for atmosphere and temperature 
in oil-burning furnaces. 


Braw-Knox Dust Cottector.—‘Posi- 
tive Dust Collection at Low Cost” is the 
title of the 16-page illustrated catalog is- 
sued by the Blaw-Knox Company, Pitts- 
burgh, Pa., describing Blaw-Knox framed 
bag dust collectors for general industrial 
application. 


THREADING MACHINERY. — The Landis 
Machine Company, Waynesboro, Pa., has 
issued a new catalog describing Land- 
maco threading machines, Landis standard 
threading machines and Landis automatic 
forming and threading machines. 


Water Sorreners.—“No Scale, No 
Sludge, No Mud—The application of Zeo- 
lite Water Softeners to the treatment of 
Boiler Feed Waters” is the title of an in- 
teresting 36-page booklet published by the 
Permutit Company, 440 Fourth avenue, 
New York. It is profusely illustrated 
with photographs and diagrams and con- 
tains tabulated data, conversion tables, 
factors, reactions, etc. 


Arr Fitters.—The American Air Filter 
Company, Inc., 215 Central avenue, Louis- 
ville, Ky., describes in the various chapters 
of its 26-page catalog, entitled “American 
Air Filters in Industry,” filtered air in 
atmospheric dust control; filtered air for 
industrial air conditioning, industrial ven- 
tilation, drying operations, product finish- 
ing; for control of bacteria and mold 
spores; for cooling electrical equipment; 
for the protection of engines and com- 
pressors, and for miscellaneous industrial 
applications. 
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Elfur Castings which, when Machined, will be cut into Packing Rings for 
Locomotive Pistons and Piston Valves 
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is an iron made by the Electric Furnace Process. 


For more than nine years it has withstood the most 
severe tests, and has proved its merit as a wearing 


material. 


It is melted at a much higher temperature than 
cupola or air furnace iron, and its chemical compo- 


sition and hardness can be more closely controlled. 


lt has no superior as a material for locomotive parts 


subject to severe wear. 
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Ten-Ton All-Steel 


Four-Wheel Refrigerator Car 


HE North American Car Corporation, Chicago, has 

developed a small, all-steel, ice-refrigerated car 
which closely follows European practice in car construc- 
tion, but is designed to meet fully American Railway 
Association strength requirements for cars operated in 
modern trains at high speeds. Special springs are em- 
ployed to promote easy riding of the car at all speeds and 


clasp brakes provide uniform and adequate braking ef- . 


fort. With the equivalent of five inches, or more, of 
effective insulation on sides, ends, floor and roof, the 
rate of heat transmission through the walls of this car 
is said to be about one-fourth that of the ordinary re- 
frigerator car, and its ice consumption only 13 Ibs. 
per hr. to maintain a temperature differential of 60 deg. 
Moreover, the car is designed for the maintenance of 
permanently satisfactory insulating conditions. By re- 


moving bolts along the side sills, end sills and door 
frames, the entire outer steel shell can be lifted from 
the fabricated steel frame of the car, exposing all parts 


Ten-ton refrigerator car designed and built by the North American Car Corporation 


Built by the North American 
Car Corporation with particular 
attention to insulation, smooth 
riding and easy maintenance, 
when necessary 


of the insulation for ready inspection, removal and re- 
newal, if required. 


Car Designed to Meet Motor-Truck Competition 


Aside from the mechanical features mentioned, the 
principal distinctive characteristic of the car is its rela- 
tively small size. With a nominal carrying capacity of 
20,000 1b., it will accommodate small loads of perish- 
ables, which, because of the present minimum rates in 
effect, cannot be economically 
handled in standard refriger- 
ator cars and are now mov- 
ing in motor trucks via the 
highways. Bulk movements 
of perishables, re quiring 
either refrigeration or venti- 
lation, are most effectively 
handled in refrigerator cars 
of standard size, but many 
dealers in products such as 
beef, pork, dressed poultry, 
etc., are most conveniently 
served with single shipments 
of 20,000 1b., or less, received 
at frequent intervals and on 
short order to keep down in- 
ventories. It is with a view 
to providing improved serv- 
ice for commodities of this 
class that the small refriger- 
ator car has been designed 
and special provisions made 
for easy riding qualities and 
efficient insulation and tem- 
perature control. 
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Interior view showing details of the ice bunker installed 
in one end of the car 


The first 10-ton car of this type weighs about 27,000 
lb., but it is expected that this weight will be reduced in 
subsequent cars to approximately 23,000 Ib. by the use of 
pressings for certain parts, now made of structural steel 
shapes. The general dimensions of the car are given 
in the table. Cardwell F-3 friction-spring barrel-type 
draft gears are installed in standard 24-5¢-in. draft-gear 
pockets with cast-steel yokes and Type-D couplers. To 
promote easy riding and the damping of spring oscilla- 
tion, the car weight is carried on standard A. R. A. 
double-coil springs supplemented by Cardwell friction 
truck springs. Eight-inch air-brake equipment is applied ; 
also, the Superior hand brake and all standard safety ap- 


General Dimensions of North American Five-Ton 
Refrigerator Car 


CI PACH. wsiicacs oleate acne ann Gd Facer eee Ts Mawes ASRA 
Light: weight” irasra surs EEE t AALEN a 
Length over striking castings................ 
Length between end linings................. 
Inside length between bulkheads. 


Width between side linings.................000 se 3 in. 
Inside height from floor to ceiling..........-...0+-000 3 5$ in. 
Inside height from top of floor rack to beef rails....... 6 ft. 213 in. 
Outside width over side sills.......... ccc eee eee eee 9 ft. 25% in 


Outside height from top of rail to the running board.... 13 ft. 11 in. 
Height from rail to door sill........s.ssesceeeess i 
Axle center to outside of striking castings 
Wheel bases 
Wheels, one-wear steel 
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pliances. Clasp brakes are of the American Steel 
Foundries Simplex type with a special design of brake- 
beam bearing arrangement to prevent oscillation of the 
brake-beams and hold the brake-shoes in correct aline- 
ment with the wheels. 


Details of the Underframe Construction 


The car center sill is of standard cross-section area, 
being composed of two 12-in. 25-lb. channels, extending 
from end sill to end sill, and provided with top and bot- 
tom cover-plates. Between the center sills and each Z- 
section side sill is a 9-in. channel, extending the full 
height of the underframe, riveted to the cross-bearers, 
and to which the cast steel pedestals are riveted. The 
Z-section side posts, riveted to gussets on the side sills, 
are forged to smooth rounded corners at the top and 
joined at the top center line of the car. In place of 
a side plate, an angle section extending from corner 
post to corner post is riveted to gussets and post Z-sec- 
tions. This serves as a support for the longitudinal 
beef-rail supports and as a backing for the door headers. 
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Bolted to the vertical Z-section posts are wood fillers 
which serve as a foundation for the inside lining, made 
of 14-in. Masonite, a tempered pressed-wood product, 
designed to be impervious to moisture. Six 2-%-in. by 
3-in. longitudinal floor supports rest on the underframe 
and to them are bolted the 2%4-in. by 5-in. floor string- 
ers which extend crosswise of the car at intervals rather 
than lengthwise as is common practice in refrigerator- 
car construction. This arrangement of cross floor string- 
ers holds the 5-in. of Dry Zero floor insulation in place 
without tacking, and the insulation may be readily taken 
out or re-applied at any time when the side sheathing 
is removed. 

Above and below the cross stringers are placed 
two layers of %-in. Masonite, between which are five 
layers of Minwax, a full-seal waterproof fabric. This 
Minwax is applied with lapped joints and extends from 
the belt rail 30 in. above the floor on each side and over 
the well pans, to a point about 40 in. above the floor at 
the ends. Ą heavily-waterproofed pan is thus formed, 
on the top of which rests the car floor, made of 1%-in. 
tongue-and-groove longleaf yellow pine, laid longitudi- 
nally of the car and nailed through to the floor stringers. 

Two layers of 2%-in. Dry Zero are used as side in- 
sulation, the first layer fitting between the posts, and 
the second, in one piece, covering the posts and forming 
a complete bond with an equivalent thickness of end 
insulation held in place by the pressed-steel ends. The 
side and roof insulation are in one piece, forming a 
continuous layer 5 in. thick from side sill to side sill. A 
waterproof protection paper is placed over the insulation 
before the metal sides are bolted in place. 


Outer Steel Shell Made of °/32-in. Sheets 


The rounded roof of the car, made of 3/32-in steel, 
rests on wood carlines, bolted to the Z-section steel roof 
trusses. In order to make the car readily repairable, as 
far as ‘insulation is concerned, the roof, side sheets and 
pressed-steel ends are flanged and bolted together, being 
secured to the car only by lines of bolts at the Z-section 
side sills, end sills and door posts. All safety appliances 
are applied to the steel shell and are removable with it. 
Particular attention was paid to eliminating all contacts 
between the lining and the outside shell of the car so that 
there would be no frost lines of any kind. The roof 


How the double layers of Dry Zero insulation are applied 
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The fabricated steel underframe and superstructure frame 


hatches also are especially designed to give effective in- 
sulation. They are made round instead of rectangular, 
in order to provide a closer fit and minimize the chance 
of air leakage. Miner door-locking fixtures are applied 
on the standard 4-ft. by 6-ft. doors. 


Bunker Capacity of 1,500 Ib. of Crushed Ice 


An improved well-pan drain trap is provided in this 
car. The standard drain trap has a cover over the out- 
let pipe which is sealed when the drain traps are full of 
water but, when the traps are not full of water, it is 
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Interior view showing ice-bunker partition, special well- 
pan drain trap, floor racks and beef rail 
in one end of the car 


possible for outside air to enter the car and raise the 
temperature. The type of drain trap used in this car 
includes a float with a rubber gasket on the bottom to 
seal the outlet pipe against air leakage when the well 
traps are dry. The interior of the car is of the standard 
conventional type. A steel bulkhead, as shown in one 
of the illustrations, is provided at each end of the car, 
giving a bunker capacity, per end, of approximately 
1,500 Ib. of crushed ice. The car is equipped with beef 
rails and floor racks. 
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Coil-Elliptiec Spring 
Group for A.R.A. Trucks 


ge T form of coil-elliptic spring group, is 
being offered by the Symington Company, 230 
Park avenue, New York, for application to existing 
A.R.A. trucks. This application does not require any 
alteration to the bolster, side frames or spring plank. 
To meet the limitations of space imposed by the 
A.R.A. design, the group, as illustrated, is normally 
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Coil-elliptic spring group for Symington double-truss 
side frame 


composed of a single elliptic spring placed transversely 
and a pair of coil springs, also disposed transversely. 
and to one side of the elliptic spring. The lack of 
symmetry is primarily a matter of appearance, as the 
center of resistance of the combined group falls rea- 
sonably close to the transverse center line of the spring 
plank. Any small eccentricity is effectively balanced by 
the diagonal placement of the elliptic spring of one 
group to that of the elliptic spring on the other side 
of the truck. 

The original and symmetrical form of this spring 
group comprises a central, transversely extending ellip- 
tic spring with two coil springs on either side. It is 
designed for use with the Symington double-truss side 
frame which affords a greater area of spring seat. 
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Coil-elliptic spring group for A.R.A. standard truck 
side frames 


December, 1932 


k 


Controlling Coal 
Consumption 


T a meeting of the Cincinnati Railway Club at Hotel 

‘Gibson, Cincinnati, Ohio, September 13, 1932, 
John L. Bacon, sales manager ‘of the Valve Pilot Cor- 
portation, New York, presented a paper on the operation 
and performance of the Loco Valve Pilot. In intro- 
ducing his remarks on the subject, Mr. Bacon cited fuel 
records on American railroads in both freight and pas- 
senger service for the years 1920 to 1931 inclusive, show- 
ing that in freight service the average number of Ib. of 
fuel required to move 1,000 tons of freight and cars one 
mile had been reduced from 197 Ib. in 1920 to 137 Ib. 
in 1931, a decrease of 23 per cent. Likewise, in passen- 
ger service, the average number of lb. of fuel required 
to move a passenger-train car one mile has been reduced 
from 18.8 lb. in 1920 to 14.5 lb. in 1931. Mr. Bacon 
attributed this excellent showing in fuel economy work 
to two causes—a comprehensive educational campaign 
and a noteworthy advance in locomotive design. While 
reorganizing the advances that have been made in this 
phase of locomotive operation, he drew attention to the 
fact that there is still a great waste involved in the utili- 
zation of fuel, and that while the generation of 
steam in locomotives is more efficient, the utiliza- 
tion of the generated steam remains largely a matter 
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The two upper charts are typical Valve Pilot operations 

indicating an average running cut-off of about 27 per cent; 

the two lower charts of operation, without the Valve 

Pilot, indicate a cut-off of about 50 per cent. The dif- 

ference in these two operations measured in terms of 

steam passing through the cylinders, is 57,700 1b., or 
184,600 cu. ft. of steam per 100 miles 


of unregulated and uncontrolled guesswork because its 
effective distribution lacks the scientific guidance that has 
characterized the achievements in the stationary power- 
plant field. 

Mr. Bacon’s address dealt briefly with a description of 
equipment which has been developed to increase the effi- 
ciency of steam utilization in locomotives as well as the 
performance of locomotives equipped with these devices. 

He said in part, “It is asked: ‘Does not the locomotive 
engineer know the fundamental characteristics and un- 
derlying principles of design and operation, and is he 
not able to translate them into terms of the procedure 
necessary to produce the potential capacity of the loco- 
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Cincinnati Railway Club paper 
offers interesting description of 
method of operation and service 
results of the Loco Valve Pilot 


motive? No, he does not. Neither does the central- 
station operator, but in his case engineering study, 
research and experiment have determined the best manip- 
ulation to meet various conditions and have designed 
suitable instruments and apparatus to indicate clearly 
and definitely to the operator the precise action to be 
taken to co-ordinate operation with the demand of the 
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Reproduction of a tape record matched with profile 


moment and have thus provided the means of telling him 
what to do and of recording the fulfillment! 

“In like manner the inherent capacity of a locomotive 
being known, it is a comparatively simple matter to de- 
termine from dynamometer car deductions and other 
calculations just what operation is required to produce 
all or any part of that capacity as required under varying 
conditions. Having determined the factor of steam dis- 
tribution which will develop maximum power, speed, or 
fuel efficiency, or any combination of them, it follows 
that it is possible to reproduce those results by a faithful 
repetition of the operating methods under which the 
standard was originally established. To co-ordinate such 
information and express it visually to the engineman is 
the purpose of the Loco Valve Pilot.” 

Mr. Bacon described the Loco Valve Pilot at some 
length. Functionally, it is a combined speed and cut-off 
indicator and recorder consisting of three units—the 
speed and cut-off indicating and recording instrument in 
the cab, the friction speed drive in contact with the tire 
of a locomotive wheel, and the cut-off-indicating cam 
mechanism connected to the locomotive reverse shaft. 
The indicating and recording instrument in the cab has 
two hands—one a red hand indicating speed and a short 
black hand indicating cut-off expressed in terms of miles 
per hour rather than in per cent of cut-off. The record- 
ing mechanism, in which a tape moves horizontally 
across a registration roll, is in the upper part of the in- 
strument. Each movement of the speed or cut-off hand 
is accompanied by a corresponding movement of the 
speed or cut-off pencil on the table so that an actual 
record of operation is kept at all times. When the loco- 
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motive is at rest, the speed hand is at the low end of the 
scale, and the pencil is at the top of the tape. As the 
speed increases, the speed hand moves and the pencil is 
drawn downward over the recording roll. When the 
reverse lever is in the corner, the cut-off hand is at the 
lower end of the speed range on the dial and the cut-off 
pencil is at the top of the tape. As the cut-off is short- 
ened, the cut-off hand moves around the dial and the 
cut-off pencil is drawn downward across the tape. The 
tape moves to the right across the registration roll at the 
rate of one-half inch per mile of locomotive travel and 
at every point the pencils record the speed and cut-off, 
respectively. The graph produced is the resultant of the 
horizontal motion of the tape and the vertical motion of 
the pencils. 


Engineman Can Make Better Use of Power 


Continuing, Mr. Bacon said: “While the Loco Valve 
Pilot does not interfere with the engineman’s method of 
handling the locomotive, it does furnish indications which 
will lead him to make vastly better use of the power than 
he can make when operating the locomotive according to 
his unaided and all too-fallible judgment. Following 
Valve Pilot indications duplicates test plant determina- 
tions in regular service. This means that by the selec- 
tion of the, proper cut-off to suit the requirements of 
load and speed the engineman will get between six and 
ten per cent more work from the locomotive, when maxi- 
mum tractive force is needed, and when maximum trac- 
tive force is not required, he will operate the locomotive 
with fuel economy. Faster schedules, due to better ac- 
celeration and more efficient use of fuel, will result from 
uniformly correct operation, as compared with what can 
be obtained where every engineman is unguided in the 
selection of cut-off and is left to rely upon his judgment 
alone. 

“Loco Valve Pilot control of fuel consumption pro- 
duces economy far-reaching in its effect on operating 
costs which is doubly important in periods when, the 
volume of traffic being low, the fuel bill is relatively 
high. 

othe visible expression of the point of cut-off on the 
dial of the instrument enables the engineman unerringly 
and at any time and at any speed to produce from the 
locomotive its maximum tractive force at any incidental 
speed, by merely so manipulating the reverse lever as to 
bring the cut-off hand line-in-line with the speed hand 
of the instrument. Maximum fuel economy while main- 
taining any desired speed is produced by merely advanc- 
ing the cut-off hand (shortening the cut-off) to the 
point where the speed tends neither to decrease nor in- 
crease. 

“This remains equally true when the load is so light 
that the full power of the locomotive cannot be used 
and the throttle must be partly closed. Under these con- 
ditions Loco Valve Pilot indications lead to the most 
efficient and most economical use of the steam passing 
through the steam pipes while such limiting conditions 
exist. 

“The difference between locomotive operation with and 
without the Valve Pilot is the difference between scien- 
tific and unscientific use of steam in the cylinders. 
It is similar in principle to the difference between the 
product of a mechanic working with fine micrometer 
tools and that of another mechanic who has to rely on 
his own judgment when doing precision work. 

“The enginemen on all roads do a good job when 
we consider the tools with which they have to work but 
the difference between the fuel economy which the aver- 
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age engineman is able to produce in every-day passenger 
or freight service, when compared with what can be ac- 
complished by the same man when he has the Loco Valve 
Pilot to guide him in the use of cut-off, is remarkable. 


Service Test Results 


“In an elaborate road test with a Mikado engine in 
freight service it was sought to develop the savings which 
could be obtained by the use of the Loco Valve Pilot 
when comparing the regular performance of the engin- 
eers with Valve Pilot performance. 

“The comparison was made by having the enginemen 
first operate the locomotive with the Valve Pilot dial 
covered, so that as far as they were concerned the operat- 
ing conditions were the same as they had previously been, 
but the tape in the instrument told an accurate story of 
the way the engine was operated, the speed attained and 
the cut-off actually used at every point of the run. The 
cover was then removed and a number of runs were 
made following Valve Pilot indications. The result was 
a saving of about eight per cent in fuel per thousand 
gross adjusted ton-miles per train hour* and conversely 
on the basis of work done per unit of fuel burned with 
and without the use of the Loco Valve Pilot the test 
demonstrated an increase of 14 per cent per thousand 
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Diagrammatic view of the Loco Valve Pilot applied to a 
locomotive 

gross adjusted ton-miles per train hour in favor of 

the Valve Pilot, coupled with a reduction of seven per 

cent in train time when compared with the minimum 

train time in the series in which the Valve Pilot was 

not used. 

“The results of this test have been borne out by years 
of experience in regular service. What the Valve Pilot 
has meant, comparing the year 1927 with later years is 
indicated by a cumulative net saving on that division of 
more than $100,000 in 39 months with fuel costing $3.19 
per ton on the tender. On roads with higher fuel costs 
tke savings would become more important. 

“Such savings in freight service, when applied to the 
fuel consumed by road engines on any railroad will have 
a great effect on operating costs and net operating 
revenue at the end of the year. 

“A most interesting study of this subject has recently 
been conducted in regular passenger service and devel- 
oped that is was possible, following Valve Pilot indica- 
tions, to run from A to B, a distance of 588 miles, for 
coal. In a later run with a similar train in like service, 
but where the operation was in accordance with the 
engineman’s judgment alone, the same engine was cut 
out for coal after a run of 257 miles because she had not 

* With the valve pilot the average gross adjusted tons were increased 
3.5 per cent as compared with the operation without the valve pilot; the 
average train-hours per trip were reduced 3.1 per cent; total coal fired 
was reduc 3.1 per cent; gross ton-miles per train-hour increased 5.2 


per cent, and coal per thousand gross adjusted ton-miles decreased 5.6 
per cent.—Editor. 
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enough fuel left in the tender to get to the next coal 
dock 67 miles away. 

“Saving in fuel, however, is not measured by the coal 
scales alone, for time and tonnage enter into the problem. 

“Viewing the subject from that standpoint it is ap- 
parent that if more work is performed per pound of 
coal burned, then fuel economy has been produced, a 
result attained when with equal fuel consumption trains 
of a given tonnage are hauled in less running time, or 
heavier trains are handled in the same running time. 
The result in each case is more ton-miles per hour with- 
out additional fuel—which spells economy. 

“A recent study of Valve Pilot performance showed a 
16 per cent reduction in running time coupled with a re- 
duction of coal per thousand gross ton-miles and on 
another road the Valve Pilot regularly handles heavier 
trains over the division in less time than lighter trains 
had theretofore been handled. 

“In another divisional analysis in freight service it 
was shown that with equal fuel burned and somewhat 
heavier trains the Valve Pilot reduced the running time 
24 minutes. 

“The savings by the Valve Pilot in this field are due 
to the fact that with its aid the engineman can unerringly 
produce maximum tractive force which means better 
acceleration, getting up to speed faster and better run- 
ning speed on grades. 

“A convincing demonstration of the universal adapt- 
ability of the Loco Valve Pilot is found in the record of 
performance on two different divisions of a heavy ton- 
nage railroad. On one division, with a mountain profile, 
Valve Pilot operation showed a coal consumption of 161 
lb. and an operating cost of 33 cents per 1,000 gross ton- 
miles against a consumption of 195 Ib. and an operating 
cost of 39 cents per 1,000 gross ton-miles on engines 


P 


70 


j 


| | 
| 
| | 
Wwa a oT "68:49" 0S es 
Time -Minutes 


5 lo 17 


The acceleration of two identical 11-car express passenger 

trains. Upper curve, with Valve Pilot, shows speed of 

60 m.p.h. was reached 41⁄4 min. sooner than lower curve 
without Valve Pilot 


without the Valve Pilot—a reduction of 34 lb. or 17 per 
cent and a saving of six cents or 15 per cent per 1,000 
gross ton-miles in favor of the Valve Pilot. 

“On another division of the same railroad, over a mo- 
mentum grade profile, the fuel consumption under Valve 
Pilot guidance was 59 lb. and the operating cost 19.2 
cents per 1,000 gross ton-miles and without the Valve 
Pilot was 81 lb. with an operating cost of 24 cents per 
1,000 gross ton-miles—a reduction of 22 Ib. or 27 per 
cent and a saving of 4.8 cents or 20 per cent operating 
cost per 1,000 gross ton-miles. í 

“Savings of such magnitude are of themselves impres- 
sive and make an important contribution to the direct 
reduction of operating costs. But when coupled with an 
appreciable decrease in the time element as evidenced by 
an increase in the gross ton-miles per hour there is an 
additional indirect return in the form of quicker deliv- 
eries, elimination of overtime, reduction of per diem 
charges, etc. 
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“It is interesting to note that this striking performance 
was accomplished under very strict observance of all 
speed limitations which, because of the heavy motive 
power involved, means a further indirect but extremely 
tangible saving from reduced maintenance-of-way 
charges due to elimination of rail bending by the ab- 
normal stresses incident to speeds in excess of the safe 
limit imposed by axle weights. In fact, on another rail- 
road where costly rail damage was known to result from 
high speeds of a certain class of locomotive the trouble 
was promptly and permanently stopped by adoption of 
the Valve Pilot and the consequent making of scheduled 
running time without resort to excessive speeds. 

“The elimination of violations of speed limits actually 
results in shortening running time because better 
schedules can always be maintained in train operation 
when wide variations in speed are avoided and where 
the most efficient average speed is attained and main- 
tained. 

“The Loco Valve Pilot gives precision control in 
lccomotive operation, eliminates former wasteful meth- 
ods and substitutes highly efficient processes with conse- 
quent savings large in amount and of great importance. 

“To save steam—to get the most work out of it—is 
the real problem and locomotive operation will be more 
efficient in proportion to the steam savings which are 
made. This is a field which merits the closest study by 
every railroad and resort should be had to every means 
to accomplish that result, which, when achieved, will play 
an important role in lowering operating costs and saving 
money.” 


Truck with Graduated 
Spring Resistance 


T National Malleable & Steel Castings Company, 
Cleveland, Ohio, has embodied several new fea- 
tures into its National Type B truck, such as increased 
spring capacity, quick wheel change, light weight and 
oversolid protection of the springs. During the past 
year a new feature has been added for the purpose of 
improving still further the riding qualities of the truck. 
In the Type B trucks for the 40-and 50-ton capacity 
cars four Class E springs per side frame are used and 
in the 70-ton size four Class G springs are used. In 
each design two of the springs are housed within the 
tension member of the sfde frame and the other two 
springs are housed within the bolster end. 

The new feature consists in the use of compression 
rings inserted between the top of each of the lower 
springs and the top wall of the tension member. These 
rings hold the two springs under compression. The 
bolster sleeves do not contact with these springs until 
the bolster has moved downward a predetermined dis- 
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The improved National Type B truck 
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tance. Preferably one ring of each pair is thicker than 
the other, so that its spring is held under a greater 
amount of initial compression. The thickness of these 
rings is such that the car when light or lightly loaded is 
carried entirely on the two upper springs in the bolster. 
The car under average load is carried by the two upper 
springs and one of the lower springs and under full 
load by all four springs. 

A spring carrying a dead load has a definite period of 
oscillation, the rate of oscillation depending upon the 


The spacer rings above the lower springs provide a 
graduated spring resistance 


amount of load and the stiffness of the spring. The 
National Type B truck, by carrying certain of its springs 
under initial compression and bringing them into action 
after a definite amount of bolster movement, is intended 
to break up this oscillation period and thus to provide 
smooth riding at all speeds. 

This new spring arrangement, by carrying the light 
car on two springs per side frame, a medium load on 
three springs and a full load on four springs, produces 
a graduated spring resistance or a progressive spring 
capacity which automatically adjusts itself to the load 
being carried. 


Power Reverse Gear 
Has Poppet Exhaust Valves 


T HE Type M-1 power reverse gear, recently placed 
on the market by the Barco Manufacturing Com- 
pany, Chicago, is designed to incorporate several new 
features that make for simplicity, fewer operating parts, 
dependability, and lower cost of maintenance. The new 
gear is particularly adapted for use on switching and 
transfer locomotives, but is also recommended for road 
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locomotives where a cushion-type balanced gear is pre- 
ferred. 

An entirely new design of operating valve is used 
in this gear, providing a small rotary valve for admis- 
sion of air to either end of the cylinder and providing 
a separate poppet-type valve for exhausting the air 
from each end of the cylinder. 

The combination of the rotary and the poppet valves 
provides accurate adjustment and maintains the point 
to cut-off closely, due to the sensitivity of the poppet 
exhaust valve, which may be easily adjusted without re- 
moving any part from the reverse gear or locomotive. 
The valve is so designed that the operating lever or 
mechanism may be used on either the inside of the 
cylinder next to the boiler or on the outside of the 
cylinder away from the boiler, whichever provides the 
best reach-rod connection to the quadrant lever. 

The piston is of the conventional cup-packing type. 
The cylinders are 10% in. in diameter instead of the 
usual 10 in., giving the gear considerably more power 
to move the modern heavy locomotive valve gear. 

Another entirely new feature, not previously used in 
power reverse gears, is incorporated by providing a 
6-in. piston-rod bearing, cast integral with the cylin- 
der, in front of the piston-rod packing, thus giving 
the piston-rod the proper support without the expense 
of maintaining guides and crossheads. This arrange- 
ment relieves all strain on the piston-rod packing. 

A hollow piston-rod is provided with a tell-tale hole 
so that any leakage past the cup packing may be readily 
detected. 

This gear is entirely different from the Barco Type 
B-4 gear, as it is a cushion gear held in position by bal- 
anced pressures, whereas the B-4 gear is a positive-lock 
gear, not held in position by balanced air pressures. 
The Barco Manufacturing Company expects to con- 
tinue to furnish the Type B-4 gear, the Type M-1 gear 
being offered to those who prefer a cushion-type bal- 
anced gear. 


Noruinc Stow Asout THESE YALE MeN—The engine forces 
of the St. Louis-San Francisco at Yale, Tenn., made quite a 
record recently in the handling of engine No. 1525, of the 
4-8-2 type, when the driving wheels were removed, preparatory 
to the turning of the tires, in 3 hr. 5 min. The engine came into 
the roundhouse under its own steam at 11:35 a.m. It was 
stripped of its rods and the last pair of driving wheels was set 
on the ground at 4 p.m. The record was made by a machinist, 
a helper on the outside work and three helpers in the pit, two 
of them inexperienced. They were egged on by E. F. Tuck, gen- 
eral foreman, and S. M. Ferguson, back shop foreman, in person. 
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Barco Type M-1 power reverse gear 
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Rigid Versus Flexible 


Machine Design 


NGINEERS are prone to regard machines as com- 

binations of rigid elements operating without de- 
flection. This is illustrated by the care with which 
engines and compressors are lined up necessarily while 
stationary and not under load. The average engineer is 
quite satisfied if he has lined up a machine under such 
conditions and is often surprised that such a machine 
does not operate with satisfaction. 

An interesting investigation of high-pressure air com- 
pressors a number of years ago brought out some very 
self-evident facts which at the time appeared to be 
startling. A chain of manufacturing plants equipped 
with the same type of high-pressure air compressor 
showed varying results as to the interval between re- 
packing of the high-pressure rods. This time varied 


Fig. 1—Flexible anchor construction for tank cars 


between five days and five months, with most of the 
plants operating for periods of not over ten days to two 
weeks between shut-downs for repacking. 


Compensating for Flexible Compressor Frames 


A careful study of these machines showed that the 
compressors operating the longest time was decidedly 
out of line, while many of the compressors operating 
for the shortest time were lined up accurately. Deflec- 
tion measurements showed that the best operating com- 
pressor was in line while operating. The poorly operat- 
ing compressors, while in line without load, were out 
of line when in operation. 

Two solutions suggested themselves. One was an 
increase in section of the compressor frames to reduce 
deflections. A compressor was actually built having 
frame stresses as low as 125 Ib. per sq. in. This com- 
pressor operated with satisfaction, but the cost of the 
heavy cast-steel frame was prohibitive. 

The other solution was to use the comparatively light 
frames and make the compressor rods self-alining by 
the use of a modified ball and socket connection. These 
self-alining rods were cheap to make and gave results 
superior to the rigid rods in the compressor with the 
heavy frame. 


* Vice-president, charge of engineering, General American Tank Car 
Company, Chicago. 
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Machine parts are flexible with- 
out regard to the designer’s 
ideas—It is easier to design ma- 
chines by taking advantage of 
all the known properties of the 
material used than to assume 
conditions which do not exist 


Flexible Tank-Car Anchors 


A study of the average tank-car design shows that 
designers have approached this problem with the idea 
that the tnderframes and tanks are rigid. The usual 
tank-car anchor is a rigid connection between the bot- 
tom of the tank and the top of the center sill. Theoreti- 
cally, the loads of the tank and lading are supposed to 
be taken down through the slabbing to the bolsters of 
the car. Actually, due to tank deflections, a consider- 
able portion of the load is taken to the center of the 
center sill. These center sills are of the uniform section 
type and are not supposed to take vertical forces. A 
flexible anchor construction which is capable of trans- 
ferring to the center sills the horizontal buffing forces 
and yet which has sufficient flexibility to prevent the 
application of vertical force, is shown in Fig. 1. 

This anchor is unusual in that the depending vertical 
fin is integral with the tank itself. Tanks for high- 
pressure cars are generally made of low-carbon steel 
with the various portions forge-welded together. The 
anchor fin is part of a T-section and, by welding the 
two top edges of the section into the tank, a one-piece 
construction is obtained, eliminating the use of rivets 
through the tank shell. This is especially important when 
shipping hazardous materials such as chlorine, sulphur 
dioxide and ammonia. 

The use of curved anchor plates permits the utmost 


Fig. 2—Helium tank with ball and socket anchor 
attachment 
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of flexibility in the anchor and allows relative motion 
between the tank and the center sill, preventing the im- 
position of undue vertical forces on a center sill not 
designed for such service. 

This is a solution of a problem and represents the 
first real improvement in tank-car anchor construction 
since the invention of the center anchor. 


Flexible Construction in Helium Cars 


The special tank anchorage used on the helium car is 
an illustration of another form of flexible anchor con- 
struction. Fig. 2 shows a tank end with ball-and-socket 
anchor feature. The swaged down end of the helium 
tank is threaded and is provided with a  shrunk-on 
threaded ring formed to a spherical contour with a 
center projecting ring. This ring is for the purpose of 
holding the tank should improper adjustment of the 
spherical surfaces result in excessive end motion. 

These helium tanks operate under a working pres- 
sure as high as 2,350 lb. per sq. in. and are made of 
heat-treated alloy steels. It is easy to calculate the 
stresses in the tank due to gas pressure and weight of 
the tank. It would be quite impossible to calculate the 
stresses which might be imposed by a twisting of the 
car superstructure. The advantages of a flexible anchor- 
age are obvious, and the practical results obtained have 
proved the soundness of this design. 


Solution of Broken Spring-Planks 


The freight-car spring plank, which serves to connect 
the truck side frames together, is subjected to severe 
tortional stresses as the truck sides move up and down 
as they pass the rail joints. Trouble with spring planks 
has steadily increased, and there has been a constant 
effort to overcome broken planks by increasing the 
strength of the planks. 

It is obvious that a spring plank cannot be made 
strong enough to prevent relative motion between the 
truck sides, and even if this could be done such a truck 
would very likely be easily derailed. 

Fig. 3 shows the latest spring plank which has been 
designed to afford equal strength with the old spring 
plank as far as horizontal and vertical forces are con- 
cerned, but which develops only 60 per cent of the tor- 
tional stresses for any angular movement between the 
spring-plank ends. 

This spring plank weighs no more and costs the same 
as the standard A.R.A. spring plank and, because of 


Fig. 3—Spring plank designed to reduce tortional stresses 
for angular movement between the spring-plank ends 


the reduced tortional stresses, has so far proved to be 
100 per cent in service. This certainly illustrates the 
fact that flexible design is desirable in cases where it is 
impossible to be assured of rigidity of structure. 
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Brake-Beam Safety Supports which Stay On 


Because of the severe twisting which is received by 
all spring planks, trouble has always been experienced 
in holding on brake-beam safety angles by means of 
vertical rivets through the web of the spring plank. No 
matter how large rivets are made, they become loose 
and the safety angles drop off. 

Fig. 4 shows a brake-beam safety support which 
allows relative motion between the spring plank and the 
safety-support bar. A clip is riveted on each side of 
the spring plank. The clip rivets are in shear and, there- 
fore, working to the best advantage. A notched bar 
engages the slots in the clip and the bar is held in place 
by two formed springs driven in between the bottom 
of the spring plank and the top of the bar. The safety 
support bar is easily removable without any tools, ex- 
cept a hammer, and no amount of weaving of the spring 
plank will loosen the bar or springs. 


Fig. 4—Brake-beam safety support which permits relative 
motion between the plank and safety-support bar 


It was necessary to provide considerable area of con- 
tact between the bar and the clips to prevent rapid wear. 
This wear is evidence of the constant motion between 
the parts, but once sufficient area was provided freedom 
of motion of the parts without undue wear was possible. 

Freight-car trucks should be extremely flexible, both 
vertically and horizontally. The use of lateral motion 
devices, friction snubbing and flexible spring planks, 
permits easy car riding and, without doubt, reduces’ 
wheel wear. 

Machine designers can well afford to give more con- 
sideration to flexible design. Machine parts are flexible 
without regard to the designer’s ideas and certainly it 
is easier to design machines taking advantage of the 
actualities of the situation rather than to assume con- 
ditions which do not exist. 


A Sarety Recorp.—The tank car repair department of the 
Mid-Continent Petroleum Corporation, Tulsa, Okla., has made 
quite a safety record, one which they are ready and even eager to 
stack up against the safety record of any railway car department. 
The company operates 2,189 tank cars. With 57 men employed 
in the tank car repair department, not one of them has lost time 
on account of an injury since January 28, 1930. The number of 
man-hours worked since that time has aggregated 335,846. In 
this industry, lost time on account of an injury means time lost 
after the day in which the man has been injured, which is some- 
what diferent from the ordinary railroad practice. The 57 men 
in the car repair department make all kinds of light and heavy 
repairs to steel tank cars, including steel shell work, coupler 
and draft gear repairs and renewals, frame work, axle and 
wheel work, running board repairs and renewals, air brake 
work, painting and general maintenance and upkeep of all kinds. 
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Miulti-Pressure Locomotive 
On the Canadian-Pacifie 


Part II 


F OLLOWING are abstracts of the papers presented 
by J. B. Ennis, vice-president, American Locomo- 
tive Company, and by H. B. Bowen, chief of motive 
power and rolling stock, Canadian Pacific, at the spring 
meeting of the American Society of Mechanical Engi- 
neers, which was held at Bigwin, Ont., June 27 to July 
1. 1932, inclusive. Part I of this report contained an 
abstract of the paper by F. A. Schaff, president, Super- 
heater Company. These three papers composed a sym- 
posium sponsored by the Railroad Division on the design 
and performance of the Canadian Pacific multi-pressure 
locomotive No. 8000. 


Paper by Mr. Ennis 


In the development of the multi-pressure locomotive 
it was the intention from the start to deviate as little 
_ as possible from the conventional lines of locomotive 
design and to use as many parts of the Canadian Pacific 
Class T-1 locomotive as practicable. This locomotive, 
built by the Montreal Locomotive Works in 1929, is the 
most powerful freight locomotive of the Canadian 
Pacific. Its total weight is 370,000 1b., its weight on 
drivers is 312,800 1b., and its tractive force 77,200 lb. 
without the booster. The multi-pressure locomotive 
was supposed to be not less, and if possible more, 
powerful than the Class T-1, without increasing the 
number of wheels. Therefore, the requirement to adhere, 
in general, to the design of the Class T-1 locomotive 
was natural. 

In two major respects, however, novel features had 
to be introduced: in the locomotive engine and in the 
structural connection of the boiler and locomotive chassis. 

Regarding the locomotive engine, it was estimated that 
63,000 Ib. of steam would be furnished, of which approx- 
imately 56 to 47.6 per cent would be high-pressure steam 
of 850 Ib. pressure, and the remainder of 250 Ib. pres- 
sure. Both high- and low-pressure steam were supposed 
to be superheated. It was expected that the total temper- 
ature of the first would be between 600 deg. and 800 deg. 
F., while the total low-pressure steam temperature would 
fluctuate between 550 deg. and 725 deg. F., depending 
on the rate of firing. 


Abstracts of two papers pre- 
sented at the Bigwin meeting 
of the A. S. M. E. describing 
the machinery, chassis and ten- 
der and reporting on the oper- 
ation and maintenance of the 
C. P. R. multi-pressure loco- 
motive No. 8000 


To utilize the heat contained in the steam in the most 
efficient manner, it is necessary to use double-expansion 
for the high-pressure steam. The most practical com- 
bination of the two-stage expansion with one-stage ex- 
pansion of the low-pressure steam generated separately, 
is the one applied in the Schmidt-Henschel Locomotive 
of the German State Railways’, namely, the mixing of 
the exhaust from the first stage of the high-pressure 
expansion with the low-pressure live and superheated 
steam, using this mixture for the second stage of the 
expansion. By doing so, the necessity, of interstage 
heating for the high-pressure is eliminated, resulting in 
simplification of the locomotive. 

It is obvious that more than two cylinders are neces- 
sary for this scheme. The cross-compound system is 
not possible in view of the excessive size of the single 
low-pressure cylinder for a locomotive with 320,000 1b. 
weight on the drivers. Either three or four cylinders 
are necessary, and then several cylinder arrangements 
could be considered : 


1—A tandem compound arrangement, having the advantage 
of the outside location of all four cylinders without the dis- 
advantage of a crank axle. The drawback, however, being 
heavy reciprocating parts, resulting in poor balancing, the inac- 
cessibility of piston-rod packings between the cylinders, and 
the undesirable lengthening of the front part of the locomotive, 
with ensuing increase in weight. 

2—A four-cylinder compound arrangement as used in the high- 
pressure locomotive of the French Paris-Lyons- Mediterranean 
Railway. This would require a two-crank axle, which, in 


1 Articles describing the construction and tests of the Schmidt-Henschel 
locomotive have been published in the Railway Mechanical Engineer issues 
of December, 1928, page 670; January, 1927, page 5; August, 1927, page 
531, and August, 1928, fre 440. This locomotive, which is a 4-6-0 type, 
was built by Henschel on, Cassel, Germany. 


Left side of the Canadian Pacific locomotive No. 8000 equipped with the Elesco boiler 
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view of the power of the locomotive, it would be impossible 
to construct in the limited space between the frames. 
3—A_three-cylinder arrangement with a single crank axle 
as used in the Schmidt-Henschel locomotive, with a middle 
high-pressure and two outside low-pressure cylinders. : 

4—A three-cylinder arrangement differing from the foregoing 
by making one inside low-pressure cylinder between the frames 
and two outside high-pressure cylinders. This would also re- 
quire too large a cylinder, which it would be impossible to 
place inside the frames. 

Thus, of all the four arrangements, the most practical 
seemed to be the third. Although this necessitated the 
use of a crank axle, it was thought that as the power on 
the middle pin is less than in the three-cylinder 4-12-2 
type Union Pacific locomotive®, a satisfactory three- 
cylinder arrangement could be worked out. 


Power Distribution 


Having decided on this, the next question was the 
distribution of power. The most natural thing to do 
would be to divide the power equally between the 
cylinders. It was not so much the division of tractive 
force at starting, as the proper division of power under 
running conditions, as the overall efficiency would be 
more affected by the latter than by the former. On the 
other hand, it was rather desired to get slightly less 
tractive force from the middle cylinder so as to protect 
the middle main pin. 

The three-cylinder arrangement with two working 
pressures offers a very convenient means for equalizing 
power without exceeding stresses in the middle pin, by 
introducing a longer cutoff in the middle cylinder. By 
doing so, the size of the cylinder can be made smaller 
and thus the piston thrust in the middle cylinder can 
be kept within limits. However, this would mean either 
introducing a complication in the valve gear, or using 
an independent valve motion for the middle cylinder, 
whereas from the start it was agreed to use the Gresley 
valve motion, as in the majority of three-cylinder loco- 
motives built in this country. In view of this, it was 
decided to make the cutoffs in all three cylinders equal 
by using the Gresley gear, and to compromise between 
division of power at starting and under running condi- 
tions in such a way as to keep the diameter of the middle 
cylinder as small as possible. 

A study of indicator cards for different cutoffs and 
various cylinder sizes was made, in connection with 
service conditions and boiler capacities, and it was 
found that the ratio of volume of the two low-pressure 
cylinders to that of the high pressure cylinder should 
be 5.4. This determined the following dimensions for 
the cylinders: 1514 in. diameter and 28-in. stroke for 
the middle high-pressure cylinder, and 24 in. diameter 
and 30-in. stroke for the two outside cylinders. 

On the basis of 850 and 250 lb. pressure in the two 


2 See the July, 1926, issue of the Railway Mechanical Engineer, page 419. 


boilers, the diameter of driving wheels was made 63 in. 
85 per cent coefficient in the tractive force formula, and 
making allowance for the areas of the high-pressure 
piston rod and piston-rod extension, the tractive force 
was estimated to be 83,300 1b., corresponding to 3.84 
factor of adhesion. A study of tangential forces in this 
three-cylinder locomotive proved that this factor should 
not cause slipping of the locomotive. 

In view of some uncertainty in distribution of power 
under actual conditions which this experimental loco- 
motive will have to meet, provision was made for the 
possibility of a slight change in the sizes of cylinders 
by making bushings of sufficient thickness. 


Special framing and air-tight casing used in the 
construction of the firebox 


The middle cylinder is of the same type as used on 
ordinary three-cylinder locomotives, with the cylinder 
barrel, steam chest and boiler saddle cast in one piece. 
In this case, the front bumper and bumper bracket are 
cast integral with the cylinder. Special precaution has 
been taken to make the bolting of the cylinder as rigid 
as possible. 


Design of the System of Steam Distribution 


The cylinder is made of cast steel to a special speci- 
fication, with a silicon content of .40 per cent and man- 
ganese .82 per cent. The cylinder barrel is inclined at 
an angle of 8 deg. 31 min. to the horizontal to permit 
the middle main rod to clear the front driving axle, 
the second being the crank axle. The cylinder bushing 
is made of high grade cast iron, of a composition 
insuring good wearing qualities. The steam chest is 
horizontal, as the case usually is in three-cylinder loco- 
motives with Gresley valve motion, and has two high 
grade cast-iron bushings for the high pressure 6-in. 


Right side of the multi-pressure locomotive 
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piston valve. Steam is admitted between the piston-valve 
heads (inside steam admission) through a 414-in. steam 
pipe. The exhaust is directed through two 5-in. open- 
ings, one on each side of the cylinder, into the two 
mixing chambers, where it meets the low-pressure 
superheated steam and whence it is further directed into 
the two low-pressure cylinders. 

The exhausts from the outside cylinders have to pass 
through the middle cylinder into the exhaust pipe and 
nozzle. A rectangular 5%4-in. by 10-in. opening is pro- 
vided on each side of the middie cylinder in the fitting 
surface. To insure tightness between the middle and 
outside cylinders, special copper wire interwoven asbes- 
tos gaskets are used. Provision is made for passing 
the booster exhaust through a specially made passage in 
the saddle into the exhaust pipe, in case of future appli- 
cation of a booster. The openings for the booster pipe 
connections are, for the present, blocked off by welded-in 
plates. 

High- and low-pressure cylinder heads and steam- 
chest covers are made of cast steel, except the front low- 
pressure steam-chest covers, which are of cast iron. They 
are secured to the cylinder by chrome-nickel studs. 

The high-pressure piston, in view of its comparatively 
small size, is of the solid-head type. It is made of cast 
iron to special specification. The width of the piston is 
8 in. and there are six snap packing rings of cast iron, 
% in. wide and 3% in. thick. Experience with the Ger- 
man high-pressure locomotives had shown that for 
proper packing of high-pressure steam, a large number 
of narrow rings is necessary. 

It is common practice in America to omit the exten- 
sion piston rods, as this is not needed for proper guiding 
of the piston. While this omission would be also pos- 
sible in the high-pressure cylinder, it was thought, 
however, that for better equalization of pressures on both 
sides of the piston, it would be more advisable to have the 
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High-pressure piston and rod 


piston rod extended in front of the piston with the same 
outside dimension as in the back portion, 414 in. The 
front extension has a hollow boring of 3 in. in diameter 
to save weight. The piston rod is forged of medium 
carbon steel. It is comparatively short, having a length 
of 66% in., counting from the middle of the piston fit 
to the center of the crosshead wrist pin. The cross- 
head is of the common single-guide, three-bar type 
(Dean design), made of cast steel, with a long cast- 
steel shoe. 

Pistons for the outside cylinders are of the regular 
Z type, made of cast steel, have no extension rods, and 
are connected to alligator type crossheads. Each piston 
has a cast iron bull ring 6 in. wide with two narrow 
X-in. by 34-in. cast-iron snap packing rings. 

The original high-pressure piston-rod packings were 
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of special German design as used in the Schmidt-Hen- 
schel locomotive of the Reichsbahn. In principle it is 
the standard German packing used on regular loco- 
motives, differing from that only in the number of rings, 
six being used instead of three for each stuffing box. It 
was found necessary to replace this packing by that of 
the King type. 

Out of a number of middle main rods tried: on three- 
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High-pressure distribution valve 


cylinder locomotives in America, a light and simple rod 
was chosen. The body of the rod is integral with the 
lower portion of the strap, the upper being bolted to the 
rod by one 234-in. bolt in the front, and three 134-in. 
bolts in the back. A floating bushing, made of bronze 
in three pieces, fits the 12-in. middle pin of the crank 
axle with small radial and side clearances between the 
crank-axle cheeks. The crosshead end of the middle 
main rod has adjustable bronze bearings. , 

The outside main rods connected to the third, which 
is the main axle, and all side rods, are of the regular 
C. P. R. design, the low-pressure main rod having ad- 
justable bronze bearings at the front end and floating 
bushings at the back end revolving in a stationary solid 
steel bushing. The side rods have floating bronze bush- 
ings in stationary cast-iron bushings on the main and 
intermediate pins, and solid bronze bushings on the 
front and back pins. 

All main and side rods are of I section and are made 
of nickel steel. 

The high-pressure steam valve is of the plug type, 
having two heads, each made of two halves, with six 
cast-iron bull rings and seven narrow cast-iron snap 
packing rings, all assembled on a common forged-steel 
valve stem with an extension. The low-pressure valve 
is of the common spool type, assembled on a valve stem 
with extension. 

The valve-stem packings, both for the high- and low- 
pressure valves, are of the King type, which is standard 
on the C. P. R. The high-pressure valve-stem packing 
has no contact with high-pressure steam in view of the 
valve being of the inside admission type. 

The valve gear for the outside cylinders is of the 
Walschaert type and gives 7'4-in. valve travel. The 
valve motion for the inside cylinder is derived from the 
two. outside gears by the combined Gresley valve motion 
frequently used on three-cylinder locomotives in 
America. The Gresley levers have ball bearings in the 
main fulcrum and in the connection between the 
two levers. As stated above, the travel and cutoffs are 
the same in all cylinders. The reverse is of the screw 
type, which is standard on the Canadian Pacific. No 
power reverse is used. 


Boiler Framing 


In the multi-pressure locomotive the low-pressure 
boiler is in principle of the same design as the conven- 
tional boiler. The high-pressure boiler in itself, how- 
ever, does not offer sufficient rigidity to the locomotive 
structure. It was, therefore, necessary to enclose the 
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firebox and the combustion chamber in a special fram- 
ing which would form a rigid connection between the 
boiler and locomotive frame. 

Moreover, a water-tube firebox requires an air-tight 
casing which will not permit outside air to enter the 
firebox, except the air which is admitted for proper 
combustion through the ash pan. 

These two aims have been attained in the following 
ways: Support A, referring to one of the drawings, 
with semi-circular brackets for the high-pressure boiler 
and separator drums, is riveted to the rear portion of 
the low-pressure boiler. The drums are kept in position 
by rigidly bolted caps. The rear part of the drums, — 
with support D bolted to them, can freely slide on the 
upper part of the structure. Shoes N and rollers O 
are provided for this purpose. 

On the underside of the low-pressure boiler, opposite 
support 4, a saddle E is bolted, which is also suspended 
by tie rods F. Supports for the high-pressure pump and 
air compressor are built integral with the boiler saddle. 
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High-pressure cylinders with 


The firebox ring is surrounded by a rectangular casting 
G, called the foundation ring, which is connected with 
saddle E by two side support members H, one on each 
side of the firebox. The rear end of the foundation ring 
has a built-up vertical wall for the slides N and rollers O 
of support D. 

Thus, a skeleton of a substantially rectangular box 
has been built around the firebox and combustion cham- 
ber, rigidly bolted to the rear end of the low-pressure 
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boiler. The whole box is supported by the frame and 
can freely slide on it, permitting the boiler as a whole 
to expand longitudinally. 

The following parts complete the box: Eight cast- 
ings K, four on each side, are bolted to the high-pressure 
drum and embrace the separator drums. They can 
freely slide on two support members L, one on each side 
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bumper and bumper bracket 


of the firebox, with slide plates M in between. The 
side supports L are further connected by vertical 
columns V to side members H and foundation ring G. 
Between these supports, on each side of the locomotive, 
a vertical wall is built of two rows of removable steel 
plates S, the inner plates are made of heat-resisting steel. 
The vertical wall for support D is also made of ordinary 
steel outside and heat-resisting steel plates inside. 

In addition, two tie bars W are bolted to the boiler 
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Firebox framing of the Canadian Pacific multi-pressure locomotive 
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saddle Æ and foundation ring G. Three expansion 
slides permit this structure to expand along the frame; 
one slide X is bolted to the boiler saddle E; another 
slide Y is bolted to the front lug, while the third slide Z 
is attached to the rear lug of the foundation ring G. 

The above structure, needed for carrying the weight 
of the high-pressure boiler, for permitting its expansion 
and for imparting sufficient rigidity to the boiler as a 
whole, is further completed by several plates to make 


low-pressure boiler is lagged with magnesia blocks and 
jacketed in the ordinary manner. 


Chassis and Running Gear of the 
C. P. R. Locomotive 


The general design of the locomotive chassis, includ- 
ing the frames, wheels, brake rigging, etc. is very simi- 
lar to that of the Canadian Pacific 2-10-4 locomotive, 
Class T-1, except of the parts which were affected by 


it air-tight. Plates of heat-resisting steel are placed the difference in the type of boiler and machinery. As 
Performance Record T4 and T1 Class Locomotives 
T4-a-avg. percent, Tl-a-avg. Tl-a Tl-a Tl-a 
pies eas <a Deam U o IERRA A 5907 5905 5905 
Improve- 
Classi mane aa bee aE EAA Tha Thea Tha ment T4-a 
Locomotive No. ........ eee eee ee 8000 8000 8000) over Tl, 
Beavermouth to Glacier (Westbound) 22.5 Miles 

Daien csi deeeh aenea kea Sane hans 4-23-32 4-15-32 6:22-32; ynsan 00 Seat | Ge eee 4-26-32 4-28-32 wee 
No. of cars, total................- 37 44 16: - “settee Seite A aeccagel 20 || Seen es 
Weight of train, equiv. gross tons 1,029 1,060 1,103 1,064 1,069.5 1,046 A ea S 
Equiv. gross ton-miles............ 23,152 23,850 24,818 23,940 24,003 23,535 24,992 neues 
Lb of oil, total............... 4,399.8 4,689.9 4,154.7 4,878.4 5,144.4 4,612.5 

g.t.m. : 184.8 188.9 173.2 203.5 218.8 188.2 
Lb. of oil used per locomotive mile 149.9 195.5 208.4 184.6 216.8 228.6 205.0 
Lb. of water, total............... 7,850 47,130 49,150 48,040 49,885 47,840 51,930 
Lb. of water used per Ib. of oil.... 14.2 10.7 10.47 10.79 10.25 9. 11.2 | 
Total time on road............... 1 hr.16 min. 1hr. 45 min. 1 hr. 47 min. 1 hr. 36 min 1l hr. 24min. 1 hr. 18 min. 1hr. 31 min. ...... 
No. -Of StOPB.oscccGuveceesebecets irran Sb ete Oise: 8) “Sesroebim fanyia onaesegeo- 1 - Aaaa  Addeaetn d “Weir, 
Totalr time delayed seed occ sie eae aaae Oe teas Or bras’ ol T aaea a cheats cukdarae Bananai mo o aaaea a. JO irian 
Ruling grade and curve........... 2.2 per cent, 2.2 per cent, 2.2 per cent, 2.2 per cent, 2.2 per cent, 

10 deg. 0 deg. Ude. “wesihe® onda - . eia 10 deg. l0deg. ss. see 

Albert Canyon to Glacier (Eastbound) 19.4 Miles 

Dates Fees dese 4-30-32 6-15-32 6-23-3200 capita let, kad 4-25-32 4-27-32 4-29-32 
No. of cars, total.. 49 37 Ar Genao o UDa O eaka 44 45 44 
Weight of train, eq 1,088 1,076 1,108 90.6 1,053 1,058 1,051 1,052 
Equiv. gross ton-miles..... 21,107 20.874 21,495 21,158.6 20,441 20,525 20.389 20,408 
Lb. of oil, total.................. 4,583.5 4,960.7 4,951 4,831.7 5,467 5,424.8 5,753.6 5,192.7 
Lb. of oil used per 1,000 equiv. 

RTS 6 do wee 0:0 e560) vote ere Giese laa» 217.1 237.6 230.3 228.3 267 264.6 283.4 254 
Lb. of oil used per locomotive-mile 236.2 255.7 255.2 249 281.2 279.5 296.5 267.6 
Lb. .of water, total............... 460 49,150 54,070 52,500 54,040 50,570 53,270 58.270 
Lb. of water used per Ib. of oil... 11.8 9.9 10.92 10.9 9, 9.3. 9.2 11.2, 
Total time on road.............-- 1l hr. 52 min. 1hr. 19 min. 1hr. 48 min, 1 hr. 40 min. ...... 1 hr.33 min. 1 hr. 23 min. 1 hr. 51 min. 1 hr. 26 min. 
No. of Stops............ cece eee e eects 1 Le  eehene 2 2 1 3 
Total time delayed............... 29min, sw. a ee 20 min. 16 min wee eee 2 min. 2 min. 1 min. 2 min. 
Ruling grade and curve........... 2.2 percent, 2.2 percent, 2.2 per cent, 2.2 per cent, 2.2 per cent, ad per cent, 

10 deg. 0 deg. WOidegs sabia | S afeeri 0 deg. 10 deg. 10 deg. 


underneath the high-pressure and separator drums and 
tied by angles between themselves and the inner plates. 
Heat-resisting plates and ordinary steel plates are bolted 
to members H and tie bars W finish the encasing of 
the firebox. 

The high-pressure and separator drums are insulated 
by high-temperature lagging as well as approximately 
half of the space between heat-resisting inner plates and 
plates Q and steel plates S and R, next to the heat- 
resisting plates, is filled with the same lagging. The 
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a matter of fact, a great number of parts and the tender 
as a whole are practically identical. The locomotive 
frame, however, for this experimental engine was not 
a locomotive bed as in the T-1 class, but of the built- 
up type, consisting of two frames (right and left) 614- 
in. thick, made of nickel cast steel. 

The locomotive is designed to negotiate 18-deg. curves. 
For this purpose the front axle has the Alco lateral- 
motion device, with a play of 1 in. on each side. The 
front engine truck is of the Commonwealth two-wheel, 
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Profile of the Canadian Pacific line between Revelstoke and Field over which Locomotive No. 8000 is operating 
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cast-steel, outside-bearing type with 714-in. lateral move- 
ment, while the trailing truck is of the four-wheel, cast- 
steel, Commonwealth type, with 10!4-in. lateral dis- 
placement necessary for 18-deg. curves. 

Following the example of the German State Rail- 
way locomotive, the cranks were spaced at approximately 
120 deg. for the sake of torque uniformity. As it was 
expected, this crank setting resulted in an uneven ex- 
haust sound. The engine being of the compound type 


Principal Dimensions, Weights and Proportions of the 
Canadian Pacific Multi-Pressure Locomotive and the - 
Power with which Its Performance Is Being Compared 


Railroad .............. si Canadian Pacific 
Builder ........... Co. shops* Montreal 
Type of locomotiv 2-10-4 2-10-4 
Road Class .. T4a Tla 
Road number : 8000 5000 
Service ..... S HE Ex; erimental : Freight 
Cylinders, diameter and stroke { 5), im By 40 tn. 25% in.by 32 in. 
Valve gear, type.........00. Walschaert-Gresley Gane 
Valves, piston type, size.... H P—12 in 14 in 
Maximum travel ........ 7% in. 7 in. 
Outside lap ............ : nr 13⁄4 in 
.P.— O in 
Exhaust clearance ....... { L.P. —4 in % in 
Lead in full gear........ 3/16 in 3/16 in 
, Cut-off, per cent........ 85 86 
Weights in working order: 
drivers essnee. 320,500 Ib. 312,800 Ib. 
On front truck.......... 55,500 Ib. 37,000 Ib. 
trailing truck, front.. 54,400 1b. 47,400 Ib. 
On trailing truck, back .. 64,800 Ib. 55,300 Ib. 
n trailing truck, total... 119,200 Ib. 102,700 Ib. 
engine ......eeeee 495,700 1b. 452,500 Ib. 
Tender ...........0.006 300,000 Ib. 300,000 Ib. 
Total engine and tender.. 795,200 Ib. 752,500 Ib. 
Wheel bases: 
Driving ESA aE TAA 23 ft.6 in. 22 ft.0 in. 
Total engine .......... . 47 ft. 6% in. 46 ft. Win. 
„Total engine and tender. . 88 ft.0 in. 87 ft. J in. 
Wheels, diam. outside tires: 
Driving ................ 63 in. 63 in. 
On front truck.......... 33 in. 33 in. 
Trailing truck, front.... 36% in. 36% in. 
Trailing truck, rear 45 in. 45 in, 
Journals. diam. and length 
Driving, main ..., 4 12 — in. by 14 in. 12% in. by 14 in. 
Driving, others . i 11% in. by 14 in. 11% in. by 14 in 
Front truck . $ 7 in. by 14 in. 6 in. by 11 in. 
Trailing truck, front. Š 7 in, by 14 in. 7 in, by 14 in 
aie truck, rear 8 in. by 14 in. 8 in. by 14 in, 
Type a pe. i Conical 
Steam pressure { L.P.—250 Ib. 275 Ib 
Fuel, kind ............. Oil Oil 
Diam., first ring, inside.. _ 82 in. 8214 in. 
Firebox, length and width 12934 in. by 8534 in. 140 3/16 in. by 96 in. 
Comb. chamber, length... 109 in. 60 in, 
Tubes, number and diam, tee eens 59—2% in. 
Flues, number and diam.. 214—3% in. 203—3¥ in. 
Leneth over tube sheets. É 19 ft. 13 in. 20 ft. 6 in. 
Grate ATER AN O, 77 sq. ft. 93.5 sq. ft. 
Heating surfaces: 
CI. circuit, firebox tubes 520 sq. ft, ne eee ee 
Firebox and comb. chmbr. =e eee e eee 377 sq. ft 
-P. boiler, transfer coils 750 sq. ft. ka eee 
Arch tubes ....... here JA DESI e.. 45 sq. ft. 
Tubes and flues... Z 3,730 sq. ft 4,506 sq. ft 
L.P. boiler tube sheet. 16sq. ft. eee 
Total evaporative ....... 4,816 sq. ft. 4,928 sq. ft. 
s heati { H.P.— 935 sq. ft. 
uperheating ........... L.P.—1,168 sq. ft. 2,112 sq. ft. 
Comb. evaporative and 
super-heating ........ 6,919 sq. ft. 7,040 sq. ft. 


Tender: 
Water capacity ......... 
Fuel capacity ........... 


11,500 gal. (Imp.) 
4,100 gal. (Imp.) 


11,500 gal. (Imp.) 
4,100 gal. (Imn.) 


Wheels, diam. outside tires _ 36% in. 3634 in. 
Journals, diam. and length 6 in.by 11 in. 6 in.by 1lin. 
General data, estimated: 
Rated tractive force...... 83,300 Ib. 77,200 Ib. 
Rated tractive force. 
booster ........ cece, tt ee 12,000 Ib. 
Comb. tractive force, 
_ Starting ...... euraen e eee 89,200 Ib. 
Weight proportions: 
Weight on drivers + total 
weight engine, per cent 64.5 69.2 
Weight on drivers + trac- 
tive force ..........0. 3.83 4.05 
Total weight engine 4 
comb, heat. surface.... 71.5 64.3 


Boiler proportions: 
Tractive force < diam. : 758 692 
drivers comb. heat s’rf'ce 
Firebox heat. surface + 


grate area wo. eee e eee 6.97 4.52 
Firebox heat. surface, per 

cent, evap. heat. s’rf'ce 11.14 8.56 
Superheat. surface, per 

cent evap. heat. surface.. 43.8 42.8 
Comb. heat. surface - 

rate area .....-ceere 89.8 75.2 


* Built in co-operation with the Superheater Company and American 
Locomotive Company. 
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and having only four exhausts per revolution, sounds 
“lame” at low speeds, but at speeds above 15 miles per 
hour, the nonuniformity of the exhaust vanishes. 

The crank setting is, of course, corrected for the 
inclination of the middle cylinder and for the difference 
in strokes of the high and low-pressure cylinders. For 
the middle crank it is 129 deg. 12 min. with the left-hand 
crank, and 110 deg. 48 min. with the right-hand crank, 
the right being the leading. The angle between the two 
outside cranks is exactly 120 deg. 

The counterbalances for the reciprocating weights 
are distributed evenly between all driving wheels except 
the main. The total percentage of counterbalancing of 
the locomotive, figured by the static method, is 34.75 
per cent. 

All driving and trailer-truck wheels of the locomotive 
have brakes operated by a Westinghouse automatic brake 
equipment, with 814-in. cross-compound air compressor. 
The driving wheel brakes are divided in two sections, 
the front section operating the three front axles from 
two 14-in. by 10-in. cylinders, while the back portion 
operates the two rear pair of drivers from two 12-in. 
by 10-in. cylinders. The trailer truck has a separate 
brake applied to all wheels, using two 8-in. by 12-in. 
cylinders. Three main reservoirs are used on the loco- 
motive, with a total capacity of approximately 80,000 
cu. in. 

All steam auxiliaries are operated by low pressure, 
except the two high-pressure pumps which are operated 
by high-pressure steam. There are two cab turrets, one 
for superheated and one for saturated steam. The first 
has connections to the high- and low-pressure feed pump, 
the air compressor, the blower, the oil-burner operating 
valves, the mechanical-lubricator heating coil, the head- 
light dynamo and the whistle. The second turret has 
valves to the steam-heat line and to the injector. 


The Tender 


The tender is of the standard Canadian Pacific type 
and in all respects identical with that used for the Can- 
adian Pacific 2-10-4, two-cylinder, class T-1 engine. The 
frame is of the cast-steel Commonwealth water-bottom 
integral type with six-wheel Commonwealth trucks. The 
tank is of the rectangular type, having a water capacity 
of 11,500 Imperial gal. (13,800 U. S. gal.) and a maxi- 
mum oil capacity of 4,100 Imperial gal. (4,925 U. S. 
gal.). The tender tank has a recess in which the low 
pressure feed water heater pump is located. 

Lubrication 

The following locomotive parts are lubricated by oil 
from a 14-feed mechanical lubricator; middle and out- 
side crosshead shoes through the corresponding guides. 
the middle guide delivering oil also to the wrist pin and 
front end of the middle main rod ; high- and low-pressure 
steam chests and cylinders; right hand high-pressure 
and low-pressure feed pumps and air compressor, and 
high-pressure piston-rod packings. The left-hand high- 
pressure feed pump is served by a hydrostatic lubricator. 

All driving boxes, including those of the crank axle. 
have regular cellars with perforated plates for grease 
lubrication. Engine and tender-truck boxes are lubri- 
cated by oil and waste. Outside main rods, middle main 
rod and side rods have hard grease lubrication from 
Alemite type cups. The remainder of the locomotive 
and tender parts, such as the valve motion, driving- and 
truck-box ‘pedestals and hub faces, all the engine- and 
tender-truck center plates, engine center pin, lateral-mo- 
tion device, radial buffer between locomotive and tender. 
etc., have soft grease lubrication. 

Aside from the high pressure feature, the locomotive 
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does not differ from the conventional engines. The aim 
was to introduce no more novelties than was absolutely 
necessary, to retain the general appearance of an or- 
dinary locomotive and make possible the use of the 
methods of operation of the steam locomotive to which 
generations of railroad men have become accustomed. 


Mr. Bowen’s Paper on Operation and 
Maintenance 


Multi-pressure locomotive No. 8000 is the joint pro- 
duction of the Superheater Company, the American 
Locomotive Company and the Canadian Pacific, who 
are, respectively, responsible for the high-pressure steam 
generating system, the three-cylinder arrangement, valve 
motion and the general locomotive proportions, and the 
design and construction, which was done at our Angus 
shops, Montreal, Que. It was turned out for operation 
in July, 1931, and during the ensuing few months the en- 
gine was used in freight service between Montreal and 
Smith Falls, Ont., to determine its operating character- 
istics and, particularly, to develop the arrangement of 
oil burners which it was anticipated would have to be 
somewhat different from the standard burner arrange- 
ment used on our western lines. 

Construction was commenced in November, 1930. 
The machinery, together with the low-pressure boiler 
and firebox framework, was erected in a complete unit, 
while the closed system and high-pressure boiler were 
assembled on a jig especially constructed for this pur- 
pose in the boiler shop. Work on these separate units 
progressed simultaneously and on April 10, 1931, the 
closed system and high-pressure unit being completed, 
were subjected to a hydrostatic test, each being found 
tight under the required test pressure. On April 13 the 
closed circuit and high-pressure unit were released from 
the jig and transferred to the machinery and low-pres- 
sure boiler unit. With the addition of cab, fixtures. 
fittings and piping, the engine was ready for steam test. 

Various features show excellent examples of how 
metallurgical developments have permitted constructions 
that would not have been possible with the materials 
of construction available only a few years ago. Stain- 
less steels for valves and valve seats have surmounted 
the limitations of bronze and the corrosion defects of 
ordinary steels, Stainless-steel plates have provided a 
direct baffle for the oil flame to prevent the flame com- 
ing in direct contact with the drums. These plates, while 
resistant to high temperatures, have given some trouble 
on account of expansion, which necessitated some 
changes in clearance. Low-carbon nickel steel for seam- 
less drum construction has permitted high factors of 
safety with reduced weight. Nickel-steel boiler plate 
in the low-pressure boiler has also given the requisite 
strength with approximately 30 per cent reduction in 
weight. Nickel-steel forgings have provided toughness 
and resistance to abuse and impact with minimum weight 
in various driving and motion parts. 

It is customary on the Canadian Pacific to operate 
locomotives by the pool system. Naturally, it is desir- 
able to make the operation of all locomotives as simple 
and as uniform as possible. This was kept in mind 
in all controls for locomotive No. 8000, and in spite of 
there being two superheaters and two throttles for the 
high- and low-pressure cylinders, the throttle mechanism 
was worked out so that only one throttle lever is used 
for opening both throttles. 

The operation is identical with that of an ordinary 
locomotive. The low-pressure boiler is fed with a stand- 
ard Elesco CF-1 feed pump and is provided with a 
Hancock inspirator as an auxiliary. Incidentally, the 
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CF-1 pump for the low pressure boiler is locatéd within 
a compartment provided in the tender tank; a location 
that we had previously tried out with considerable suc- 
cess and advantage. The high-pressure boiler is pumped 
with a specially designed CF-1 boiler feed pump adapted 
to high-pressure service. A duplicate of this pump is 
also provided as a standby and auxiliary in connection 
with feeding the high-pressure boiler. The high-pres- 
sure water pumps are located one on either side of the 
boiler. 

The cut-off control in the valve motion is a straight 
duplicate of that of an ordinary locomotive. The oil- 
burner control is also identical and the only deviation 
is the two varying water levels for the high- and low- 
pressure boilers, respectively, and the two boiler-feed 
pumps for feeding these two boilers. The cross-over 
valve is an addition and there are other features that 
require periodic checks by the engineman, but these 
have all been so simplified that it has not constituted 
any objection from the standpoint of simplicity of op- 
eration. In fact, after the initial period the locomotive 
was turned into the regular pool and is now handled 
by any engineman who may be assigned to it on any 
individual run. There has been keen interest on the 
part of the enginemen and a desire to be assigned to 
locomotive No. 


Operating Over 2.2 Per Cent Grades 


The most difficult operating problem on the Canadian 
Pacific is the movement of both freight and passenger 
traffic over the Mountain sub-division in British Colum- 
bia. Nuimerous heavy grades are encountered, the worst 
of which is 22.5 continuous miles of almost uniform 
2.2 per cent grade. 

In 1929, 20 new locomotives were put in service on 
this sub-division, of the 2-10-4 wheel arrangement, using 
275 |b. boiler pressure and two simple cylinders. These 
locomotives immediately introduced new standards of 
economy and performance, and by no means the easiest 
problem was selected when the Canadian Pacific decided 
to construct for direct comparison a multi-pressure lo- 
comotive of substantially the same weight, wheel ar- 
rangement and proportions as the T-1 class engines now 
handling traffic on this sub-division. 

Locomotive No. 8000 burns oil as fuel and the propor- 
tions of the flash pan, size, number and location of oil 
burners constituted a real problem, as there was prac- 
tically no precedent on which to base the design. When 
the locomotive was originally turned out, several ex- 
periments were made with location of a single burner 
and a double burner, and after a considerable amount 
of experimenting, proper locations for two burners were 
decided upon, one of which amply provides for ordinary 
demands with the second one being cut in when required 
by abnormal conditions. 

It will be appreciated just how difficult this prob- 
lem was when it is understood that three separate boil- 
ers—the closed system, the high-pressure boiler and the 
low-pressure boiler—are all supported by the one fire- 
box and combination of burners, and that a balance in 
the heat distribution must be maintained between these 
three heat-absorbing units through a wide range in steam 
demands of the locomotive. 

This has been partially offset by introducing a by- 
pass valve from the high-pressure to the low-pressure 
boiler so that excess steam can be by-passed without 
losing it through the safety valves. Even as yet this 
by-pass arrangement is used to some extent, but, of 
course, the ideal solution to be accomplished is the final 
adjustment and balance of component features of oper- 
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ation so as to obviate the necessity of any by-passing. 

This can, of course, only be accomplished by close 
observation and adjustment of the locomotive in oper- 
ation until the final proportions and adjustments are 
definitely determined. Originally, the cross-over valve 
gave trouble in that it caused severe disturbances of the 
water due to by-passing the high-pressure steam, which 
was overcome by a change in design of the valve outlet 
into the low-pressure boiler. 

Proper draft adjustments and boiler conditions are 
somewhat more difhcult to secure with locomotive No. 
8000 as the exhausts are secured at uneven intervals. 
The uneven effects of the exhaust on the draft condi- 
tions of the engine are more noticeable at low speeds. 
This has been greatly improved with better combustion 
and increased superheat temperatures by installing baffle 
plates in the smokebox with apertures to more evenly 
diffuse the draft, a change in stack diameter and changes 
in the exhaust nozzle. While great improvements have 
been effected, the problem is so different from an or- 
dinary locomotive that still further improvements can 
be expected. 

At the present time there is no doubt as to the in- 
creased maintenance cost of the multi-pressure engine 
over that of the conventional simple locomotives oper- 
ating over the same division. This is generally true 
of locomotives radically different in design and con- 
struction, as the shop men lack experience on this type 
of locomotive and must become acquainted with the 
various details which are different from those on the 
locomotives they have been maintaining. Many ex- 
perimental changes are also continually in progress at 
present which are apt to be mistaken for regular main- 
tenance. Boiler men, not acquainted with the new boil- 
ers, require more time to wash out the two systems than 
they will when thoroughly acquainted with this work. 

The safety valves presented a difficult problem in 
that their dimensions were strictly limited and that they 
must operate under conditions of vibration and exposure 
not met with in stationary practice. The valves origi- 
nally applied were not altogether successful. The valves 
on the closed circuit system gave trouble largely on ac- 
count of the actual details of construction which has 
been overcome by rebuilding the valves in the railway 
shops by the use of a new form of seat and valve. The 
high-pressure safety valves also required a change in 
form of construction, but at present it appears that these 
difficulties are largely eliminated. 

The check valves in the water-delivery line to the 
high-pressure boiler gave trouble on account of the very 
high concentrated load in the valve being almost im- 
possible to maintain it in a tight condition for any length 
of time due to the pounding it received. The solution 
was a twin check valve with the proper capacity provided 
by two valves side by side in the same body, so that 
the total load on each valve of reduced diameter was 
little greater than the load on the single valve used in 
conventional practice. 

Although over one year has elapsed since the locomo- 
tive was first put into service, the breaking in period on 
Eastern lines, its transfer in knocked-down condition and 
re-assembly on the Western lines and the various ad- 
justments required while the locomotive was in regular 
operation on its assigned location on the mountain sub- 
division has not made it possible to give a complete 
summary of the operating performance of the locomo- 
tive over the entire period since the locomotive was 
built. The engine performance has been closely fol- 
lowed by observers and results show that a fuel saving 
of 14.8 per cent has been effected on this division under 
regular service conditions at slow speeds on 2.2 per cent 


498 Railway Mechanical Engineer 


grades between Albert Canyon, B. C., and Glacier, B. C.. 
eastbound and Beavermouth, B. C., and Glacier west- 
bound. Tests conducted on the Eastern lines over the 
level Winchester sub-division between Montreal and 
Smith Falls showed fuel economies of 25 per cent under 
higher speed and heavy tonnage. 


One Hundred Years 
Ago This Month 


Brief synopses of or quotations from articles and news 

items selected from the American Railroad Journal 

December 1, 1832.—An illustrated article in this issue 
of the Journal describes an English patent granted to 
George Forrester, civil engineer, for certain improve- 
ments in wheels for carriages and machinery. Mr. For- 
rester’s patent, which was granted September 5, 1831, 
is a pattern for molding cast-iron wheel centers which 
could be combined with wrought or malleable iron. The 
pattern, which is molded in sand, is provided with grooves 
for the rim, spokes and hubs through which the molten 
iron flows. 

December 8, 1832_—Two articles are published in this 
issue which discuss the comparative advantages of heat- 
ing by hot water, hot air and steam. One of the articles 
is the report of a discussion on this subject at a meeting 
of the Institution of Civil Engineers (England). The 
other article is illustrated and describes experiments in 
heating by hot water which were made by M. Saul of 
Lancaster, England. 

December 15, 1832.—The editor had the pleasure of 
examining at the machine shop of Mr. Bruen a new 
locomotive steam engine constructed for the Lexington 
& Ohio Railroad. The editor reported: “As it is the 
first that we ever saw, we cannot speak of its merits, in 
comparison with those now in use on the railroads of 
England and the United States; but we learn from those 
better acquainted with these matters, that Mr. Bruen 
has invented several valuable improvements in the form 
and machinery of the engine, together with its appur- 
tenances, which it is thought will be of great service in 
the application of steam power to railroads. The engine 
is lighter by about two-thirds than those of the same 
power now in use on the eastern railroads; the work- 
manship cannot well be surpassed; and we look forward 
with impatience for its completion, and the testing of its 
powers by experiment.” 

December 22, 1832.—“TriaL oF A LocoMoTIvE Ex- 
GINE. On Friday last, 14th inst., Mr. Cooper’s locomo- 
tive, for burning Anthracite coal, was placed for trial 
on the Baltimore and Ohio Railroad. The time ex- 
pended in running to the mills, &c., was as follows: 
About half way encountered a train of cars, and run 
back a mile and a half, making three miles, which added 
to the distance to the mills 1334 miles, is 1634 miles. 
This distance was performed in one hour and twelve 
minutes. Weight carried on four baggage cars, without 
friction wheels, inclusive of cars, 18 tons. The road 
was in bad order from the mud thrown on the rails 
hy the horses attached to the other cars on the road. 
No coal was put into the furnace after starting, until 
the engine arrived at the mills. 

“Tt is proper to remark, that the driving wheels oc- 
casionally slipped on the rails, from the bad state of 
the road. 

“To convey an idea of the force of the blast. and the 
intensity of the fire, it is only necessary to state, that 
the flame was driven out of the top of the smoke stack 
to that degree as to ignite the hydrogen of the ex- 
hausted steam.” 
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EDITORIALS 


The 1932 
Index 


An index of the articles appearing in the 1932 issues 
of the Railway Mechanical Engineer will be printed 
and available for distribution shortly after the first ot 
the year. It is available to all of our subscribers who 
wish to have it. It adds materially to the value of the 
contents of the year’s issues by making it easy to locate 
material on any subject long after one’s recollection of 
specific articles or the issues in which they were printed 
has become blurred by time. A file of indexes will make 
quickly available to you articles in old issues which may 
not have been of particular interest to you at the time 
they were published, but which under a change of re- 
sponsibility of new conditions may prove of real service 
to you. If vou have been receiving a copy of the index 
in past years, vou need take no further action; you will 
automatically receive a copy of this year’s index. If 
you have not been receiving the index, but would like 
to have it in the future, drop us a line and your name 
will be placed on the list of subscribers who are regu- 
larly receiving the index each vear. 


Help the 
Unfortunate 


Times of stress and adversity tend to segregate the 
courageous from the timid, the svmpathetic from the 
hard-hearted, and the generous from the selfish. Many 
mechanical-department supervisors and employees have 
been working during the past two years on short time 
or not at all. This has meant real suffering on the part 
of these unfortunate men and their dependents. It is, 
indeed, a tragedy that a man who is willing and glad 
to work, and who has devoted years of his life to be- 
coming expert in some line of railroad-shop activity. 
finds himself out of a job and nowhere to sell his skill. 

The railroads have responded to this need in a fine 
way by organizing agencies for the relief of employees 
in distress. The many relief departments organized to 
meet the conditions peculiar to their individual needs 
have been performing a splendid work and under real 
difficulties. 

However, contributions in the line of money, food 
and clothing have been gradually decreasing, notwith- 
standing the fact that the need has been becoming more 
acute. Some of the organizations formed to help and 
to collect for the relief work have lost their enthusiasm 
because of the long, arduous grind. The burden is being 
carried, in many instances, by only a few persevering 
persons who keenly appreciate the real need of such 
service. 

It is true that mistakes have been made. Perhaps 
those in authority have failed in the exercise of true 
leadership. Nevertheless, the circumstances which have 
caused this depression are as much the fault of all of 
us, as individuals, as they are the fault of governments 
and corporations. By endeavoring to escape our re- 
sponsibilities we merely prolong the difficulties we are 
now in. Everyone must do his part. 

If you are one of those who have an income, even if 
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-you will learn that it needs your help. 
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what you have is less now than it was last winter, give 
to those that have less or have nothing. Find out how 
your local relief department is getting along. Doubtless 
Turn in and do 
your share—and a little more than your share. 


Cleaning Cars 
For Grain Loading 


At the October meeting of the Northwest Car Men’s 
Association, referred to elsewhere in this issue, an ad- 
mirable paper was presented, covering the details of work 
which must be done to condition freight cars for grain 
loading, and particularly the handling of flour. Con- 
siderable time was devoted to discussing the problems of 
maintenance practices, condensation prevention and car 
cleaning by washing, versus blowing out with air. In 
view of the wide differences of opinion expressed, it is 
evident that condensation on metal roofs in cold weather 
is still giving trouble and that the problem of satis- 
factorily cleaning cars for grain loading has not yet been 
entirely solved. 

In connection with cleaning methods, advocates of 
washing maintain that this is the only reliable means of 
removing certain kinds of dirt and stains from car in- 
teriors, and it cannot be questioned that the best modern 
washing methods effect a marked improvement in the 
condition of cars and give them a very clean appearance 
on the inside. Those who believe in blowing or air 
cleaning, however, maintain that the washing method 
results in a considerable amount of dust and dirt being 
simply washed into the cracks; that the water has a 
tendency to rot or swell the floor boards and inside lin- 
ing, and that, even worse, the grain weevils, which are 
now such a prolific source of damage to lading, with 
attendant claim payments, are left undisturbed. As one 
member said: “When you wash a car, you simply give 
the bugs a drink.” A still further disadvantage of wash- 
ing cars, particularly in Northern climates during the 
winter season, is the ‘difficulty with freezing and the 
practical impossibility of drying cars after they are 
washed. Under such conditions, air cleaning appears to 
be preferable. 

One of the objections to air cleaning is, of course, the 
dust and dirt filled atmosphere which the car cleaners 
must breathe while using this method. One member said 
that, because of objections to the blowing process from 
a health standpoint, the road he represents washes cars 
most of the time, air blowing them only in the winter 
when they cannot be washed. Various types of pro- 
tective hoods and respirators are used by the car cleaners 
when blowing cars, but, apparently, no protective device 
has yet been developed which is entirely satisfactory for 
this purpose. Moreover, it is questionable if even the 
blowing process is successful in removing all grain wee- 
vils from the cracks and crevices in car interiors. The 
loss and damage occasioned by these insects is assuming 
increasing proportions, and it appears that some form 
of insecticide must be introduced into whatever cleaning 
process is finally selected as the most generally eco- 
nomical and satisfactory method of cleaning cars intended 
for the loading of grain and grain products. 
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A New Era Brings 
New Responsibilities 


Elsewhere in this issue appears a description of a 10-ton, 
four-wheel refrigerator car which has recently been 
built by the North American Car Corporation. This 
car has a much greater significance than the interest 
which will be aroused by a type of construction so un- 
usual in America. It is a striking reflection of a change 


in emphasis in the railway industry which marks the, 


close of an old and the beginning of a new epoch in 
railway freight transportation. The old epoch has been 
one in which the outstanding accomplishments of the 
railroads have been in the field of operating practices 
and economies which have brought the railroads to a 
high state of efficiency as mass transportation machines. 
The new era is one in which the major emphasis will 
be placed on the development of facilities and methods 
of operation to meet the desires of the public as to the 
kind of service they want and the way in which they 
wish it to be rendered. 

The past decade has been a period of transition in 
which refinements in operating practices that have de- 
creased lost motion have greatly improved the quality 
of the service without major changes in its essential 
characteristics. The new era will be one in which the 
problems of management will be solved less by skill in 
the administration of the established system than by 
ingenuity in adapting railway equipment, facilities and 
operating practice to the improvement of the commer- 
cial efficiency of the entire process of distribution. The 
successful solution of these problems implies a constant 
increase in flexibility involving the freight classification 
and rate structure, types of rolling stock and methods of 
operation. 

The effect of the refinements in operating practice 
brought about by the railroads during the past decade 
in increasing the commercial efficiency of distribution 
has been a frequent subject of comment for a number of 
years and is generally understood today. The tre- 
mendous reduction in inventories and working capital 
effected by expedited deliveries, however, is only the 
beginning. The possibilities for reducing the size of 
commercial units in the shipment of merchandise which 
have thus been opened up cannot fully be realized with- 
out this change of emphasis from the development of 
ideal operating practices to the development of an ideal 
service to meet a wide variety of commercial and indus- 
trial conditions. 

The 10-ton refrigerator car is an experimental effort 
to meet the new conditions in one field. Whether or 
not this specific unit achieves the full measure of suc- 
cess anticipated by its sponsors, it typifies a departure 
from precedent which must become more and more a 
characteristic of the new era if the railroads are to con- 
tinue to be a live part of our industrial structure. 

The responsibilities of mechanical-department officers 
are bound to grow as the new trend develops. Their 
present highly specialized departmental responsibilities 
pertaining to the design and maintenance of motive 
power and rolling stock of conventional types, with 
particular attention to the wide range of problems per- 
taining to interchange, will continue. But superimposed 
on these will be new problems which must be approached 
from a viewpoint much wider than that of the depart- 
ment itself. The development of the necessary flexi- 
bility of service requires the closest co-ordination of the 
knowledge and effort of traffic, operating and mechan- 
ical departments. Mechanical-department officers must 
be prepared to adapt their own methods and ideas to 
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the broader problem of getting and holding traffic. 
Whatever may be the effect of new types of equipment 
or the demands for improvements in old types to pro- 
vide better service, decisions must be based not alone 
on the relations of these changes to maintenance costs 
and methods, but on their relation to the railway busi- 
ness as a whole. 


Painting 
Progress 


The following well-deserved tribute to the railroad paint- 
er is quoted from an editorial in the September issue 
of the Illinois Central Magazine: “In overalls daubed 
with the evidence of his trade, but dignified in the 
knowledge that he toils for useful purpose, the painter 
performs his task for all to see. . . . The even stroke 
of his brush or the wet breath of his spray spreads a 
thin but resistent armor against the siege of time. 

“In the practical laboratory of his shop, the painter 
has studied the chemistry of paint. As an apprentice he 
learned the basic colors and the shades of paint by the 
mixture of pigments. He has experimented with the 
proportion of ingredients. He knows the smooth pene- 
tration of oil, the anchoring and binding strength of 
lead, the drying effects of turpentine, the gums and 
resins that impart the gloss to varnish, the stain that 
emphasizes the grain in wood to give expression to 
nature’s artistry. The painter is a symbol of 
progress and preservation.” 

Many and complicated are the problems which con- 
front the modern. master painter of railroad car and 
locomotive equipment. Not the least of these problems 
is the adoption of the proper painting materials and 
methods to secure desired results at the least cost. This 
involves a receptive attitude toward new developments, 
coupled with a conservative application of these develop- 
ments until such time as their merits are demonstrated. 
Since time is such an important factor in tests of paint- 
ing practices, painters cannot, from the very nature of 
their business, adopt new and untried methods without 
the possibility that, some months or years later, they 
may be shown to have made serious and costly mistakes 
in judgment. The average railroad painter is inherently 
cautious and probably needs to be warned more against 
overconservatism than against overprogressiveness in the 
adoption of new ideas. 

There is no question that equipment-painting practices 
have been revolutionized in recent years. The master 
painter of today can still provide whatever kind of finish 
the management of his railroad is willing to pay for, 
but, generally speaking, the “piano finish” formerly 
applied to passenger equipment exteriors, for example, 
is no longer desirable or required. Neither is it permis- 
sible, nor good railroading, to hold passenger cars out of 
service in the paint shop anywhere from 14 to 30 days, 
or perhaps more, while applying multitudinous paint 
and varnish coats, all carefully dried and rubbed down 
to a satiny finish. Great improvements have been made 
in the manufacture of quick-drying varnishes, enamels 
and lacquers, the application of which permits making 
substantial reductions in shopping time to seven days. 
or less, with resultant large economies. The actual labor 
cost of application of paint materials has also been largely 
reduced by the use of the spray method, and with no 
attendant fire hazard or danger of ill-effects on the 
human system when shops are provided with adequate 
ventilating hopds, and the men use proper protective 
goggles and respiratory devices. 
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In the field of freight equipment, spray painting has 
come into general use, with attendant large savings in 
labor cost of application. Here, again, the employment 
of quick-drying freight-car paint has also been effective 
in reducing the time that cars must be held at shop. 
For example, during days when the weather conditions 
are not conducive to rapid drying, freight cars frequently 
are held outside of the shop three or more days for the 
final application of two coats of paint and stenciling. 
The use of quick-drying paints, which apparently have 
already demonstrated satisfactory durability and wearing 
qualities, permits the application of two coats of paint 
and possibly stenciling on the same day. The result is 
that freight equipment is made available for service two 
days sooner than it would be otherwise—an important 
consideration, especially when, as often happens, a par- 
ticular type of car is badly needed. 

In the past two decades, it is not too much to say that 
equipment-painting costs and shopping time have been 
reduced 50 per cent, or more, and without any essential 
sacrifice in the appearance of the equipment, this achieve- 
ment being one of which master painters, as a class, may 
well be proud. 


Progress Was 
Made In 1932 


Considering the disheartening array of unsolved eco- 
nomic, political and social problems which have been 
emphasized (not created) by the depression, and their 
more or less close relationship to the present predicament 
of the railroads, the annual report of progress in railroad 
mechanical engineering which was presented by the Rail- 
road Division at the 1932 annual meeting of the Ameri- 
can Society of Mechanical Engineers contains much 
encouragement. According to the report, the year 1932 
has seen the further development of high locomotive 
steam pressures; improvements to and increased utiliza- 
tion of poppet valve gears; further application of roller 
bearings to cars and locomotives; improved materials, 
especially alloy steels and steel-casting applications; in- 
stallation of several new types of passenger cars; the 
further development of improved freight equipment, 
with special reference to trucks; special types of cars, 
etc. Even though the money available for experimental 
and development work in the improvement of railroad 
rolling stock has amounted to considerably less than in 
previous years, important progress has been made. 

The engineer has been blamed for many of the eco- 
nomic ills that have come to us during the past three 
years. ‘There will be some who, after reading the prog- 
ress report of the Railroad Division and similar reports 
of progress in other industries which are presented at 
these annual meetings by the various divisions of the 
society, will contend that the engineer is too stubborn 
to be convinced that his creations and inventions are 
leading the world to ruin. ‘ 

Perhaps it is impossible for the political and social 
phases of our life to keep pace with engineering develop- 
ment. It is only too evident that some means of con- 
trolling all these things is sorely needed. Any discussion 
of these problems involves lengthy argument. However, 
the engineer and technician is broadening his thinking 
from the narrow field of pure technique, and as we list 
the items covered in the progress report of the Railroad 
Division, it is evident that what has been done to improve 
railroad equipment has, in the long run, both economic 


and social value. 


NEW BOOKS 


Hic Speep Diese, Encines. By P. M. Heldt, mem- 
ber, Society of Automotive Engineers, and Engineer- 
ing Editor, Automotive Industries. Published by 
P. M. Heldt, 3804 Locust street, Philadelphia, Pa. 
312 pages, illustrated. Cloth bound. Price, $4. 

This book, which deals with the subject from the tech- 
nical point of view, is based on results of research and 
development work carried out in this country and in 
Europe during the past decade. In the first chapter, the 
probable future fields of the engine are discussed and a 
number of examples of its successful application are 
cited. The second chapter is devoted to the thermo- 
dynamics of the Diesel cycle, of. which subject only a 
brief exposition is given. In the third chapter com- 
bustion phenomena in the cylinders of the Diesel en- 
gine, as revealed by indicator diagrams, are dealt with, 
while the fourth chapter relates to Diesel-engine Fuels. 
Two of the chapters relate to atomizers and injection 
pumps, respectively, and contain illustrated descriptions 
of numerous injectors and pumps in actual use. Other 
chapters are devoted to the two-cycle type of engine; 
aircraft engines of the Diesel type; air-injection, pre- 
combustion-chamber, direct-injection and air-chamber 
type oil engines, etc. 


INTERNAL CoMBusTION Locomotives AND MOTOR 
Coacues. By Prof. I. Franco, M.E., late superin- 
tendent of motive power, electric traction division, and 
P. Labryn, M.E., chief engincer construction depart- 
ment, Netherlands Railways. Published by the 
Simmons-Boardman Publishing Company, 30 Church 
street, New York. 250 pages; 185 illustrations; 7% 
in. by 9% in. Price, cloth bound, $4. 

This book covers the different types of internal com- 
bustion engines applied to rail motor cars and locomo- 
tives by the various railroads of the world. The Amer- 
ican installations covered include Diesel-electric loco- 
motives for the New York Central, New Jersey Cen- 
tral, Long Island, and the Canadian National. Diesel- 
electric motor coaches of the Pennsylvania and five 
models of those produced by the J. G. Brill Company 
are also described. The authors have discussed the 
problem of the application of internal combustion 
engines as solved by the various companies aand they 
have included details and simple descriptions of many 
locomotives now in service. 

The book is divided into seven main sections; the 
first four of which are entitled, the engine, the trans- 
mission, types of locomotives already built, and types 
of motor coaches already built. The section on trans- 
mission is unusually complete and includes the develop- 
ments of direct drive, mechanical drive, pneumatic 
transmission, hydraulic transmission and electric trans- 
mission. The section on locomotives includes descrip- 
tions of the Diesel-electric locomotive developments in 
Russia, with which readers of the Railway Mechanical 
Engineer are familiar, and developments in Germany, 
Switzerland and France. The outstanding Diesel loco- 
motive developments in the United States and Canada 
are covered in considerable detail. The section on 
rail-motor cars covers a large territory, including Ger- 
many, Hungary, Netherlands, France, Switzerland, 
Finland, Great Britain and Brazil. Sections 5 and 
6 of the book are devoted to problems of design, such 
as determining engine power, and the last section, 7, 
is devoted to a bibliography of articles which have 
appeared in railway technical publications. 
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THE READER'S PACE 


Inereasing Tire Mileage 
On 2-10-0 Type Locomotives 


To the Editor: 

A number of articles have been written showing how 
some of the trunk lines are truing their driving-wheel 
tires without removing the tires from the wheels or the 
wheels from the locomotive. This is doubtless a paying 
proposition in some cases, especially on railroads with 
plenty of business and with means for experimentation, 
and with the object in view of keeping the power in 
service. But, after all, do these methods really get the 
desired results on tires that have become worn out of 
round or flattened by quarter-slipping, and do they not 
waste a large amount of time and thickness of tire in 
getting the tires round and bringing them to the same 
diameter ? 

The smaller railroads with their limited number of 
locomotives and limited resources, necessarily cutting 
corners to make ends meet, are not in position to do 
costly experimenting and cannot afford costly apparatus 
for this or any other purpose. 

One short line railroad in the south has many hills and 
curves and with nearly every hill a curve or reverse 
curve. This makes it necessary to use sand when han- 
dling heavy trains—a condition conducive to rapid wear 
on tires. This road has increased its tire mileage ap- 
proximately 66 2/3 per cent on one class of locomotive 
by purchasing an extra pair of plain tires for each set 
of tires on locomotives of this particular class. 

On the type of locomotives in question, the 2-10-0, or 
Decapod type, the main driving wheels are equipped 
with plain tires, the balance having flanges. The plain 
tires are partly to relieve flange friction, but principally 
to enable the locomotive to pass around curves of greater 
degree. While rounding the curves these plain tires, on 
account of being in the center of the rigid wheel base, 
are the pivotal point upon which the whole locomotive 
pivots and swings around. The remaining tires follow 
the rails, the plain tires thus having a grinding or twisting 
motion on the rail as well as a rolling motion, and this, 
especially when sand is used, causes excessive wear on 
the plain tires. In addition to this, the quarter-slipping. 
flattens them, this flattening being more pronounced on 
the left tire and occurs at the point on this particular 
tire that is in contact with the rail as the crank pins on 
that side are passing forward of dead center. 

Although the brake shoes keep the shoulders on each 
side of the tread worn down to within the limit of wear 
as allowed by the federal-inspection rules, the calipers 
will show that the main tires are smaller than the others. 
Without going into a useless lengthy technical explana- 
tion as to the causes of the main tires wearing faster 
than the others or the quarter-slipping occurring, it is 
well known by every practical shop foreman or machinist 
that this does happen. When the cause cannot be re- 
moved, means must be brought about to get the best 
results under the existing conditions. 

The tires on this class of locomotive when new are 
3 in. thick and are worn to the limit at about 40,000 
miles. The flanged tires will true up at 234 in. in thick- 
ness, while the plain tires, due to the excessive wear and 
flattening, will true up at approximately 2% in. By 
using the extra pair of tires 234 in. thick and matching 
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these with the flanged tires, a saving of 14 in. in thick- 
ness, or 40,000 miles, is effected. After the next 40,000 
miles the original plain tires are again used at 2! in., 
and then after the next 40,000 miles the extra pair is 
again used, and so on, alternating the plain tires at each 
turning until the complete set is worn out. This method 
gives four turnings or five wearings and 200,000 miles, 
or a saving of 40,000 miles at each alternate turning as 
against two turnings or three wearings and 120,000 miles 
when the extra pair of tires is not used. This makes an 
increase of 80,000 miles, or 66 2/3 per cent more mileage 
on each set of tires, or, on this particular railroad, nearly 
two years more service per set of tires. 

In changing tires the locomotive is not held out of 
service until the tires are turned. An extra set of tires 
is kept on hand ready to apply, this extra set not being 
an added expense in the long run, but a time-saver in 
the renewal of tires. The locomotive is placed over the 
drop pit and the front wheels removed from the locomo- 
tive, as the tires cannot be changed without this. The 
10 tires are changed and the locomotive is again ready 
for service after losing from two to three trips off the 
run. 

Another practice on this railroad is to turn all main 
tires on locomotives 1/16 in. larger in diameter than the 
others, as the main tires wear faster than the others. 
This is permissible under the federal-inspection rules. 
Although this slight difference does not prove detri- 
mental in any way to the performance or wear of the 
locomotives, it gives, in cases where tires are renewed on 
account of tread wear, an additional amount of tire 
mileage between renewals equal to the time or mileage 
required to wear the main tires down to the same diam- 
eter as the others. 

G. DEMPSTER, 


Master Mechanic. 


A Cure for 
Lathe Chattering 


To THE EDITOR: 

I should like to contribute the following comments on 
lathe chattering in the hope that there are other readers 
of the Railway Mechanical Engineer who may have de- 
veloped some better cure for chattering than that given 
in the following paragraphs. It is admitted that much 
of this trouble is overcome by modern tools. However, 
there are a number of us who still have to put up with 
wheel lathes and other types of lathes which are not 
modern and, unless business picks up, it looks as though 
we will have them for some time to come. 

Chattering is the limiting factor when heavy cuts 
and coarse feeds are considered. There are a number 
of contributing causes, most of which are familiar to 
practical men. The use of back-set planers and shaper 
tools will take the chatter out of planer work. The use 
of “spring” threading tools will help as far as thread 
cutting is concerned. But spring lathe tools are not 
adapted to heavy cuts and coarse feeds. Setting up the 
lathe headstock bearings will often stop violent chattering. 

If a centered mandrel is placed between the lathe 
centers to hold back any end play in the spindle bearings 
this will help stop chatter when facing work in a chuck 
and will also assist in getting a perfectly true surface on 
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the part faced. If the work extends over the center of 
the chuck, making the use of a mandrel on the centers 
to hold back end play impossible, the tailstock center 
itself may be brought up against the work. 

Once I had to face several dozen steel discs about 12 
in. in diameter. To make the parts conform to the print 
it was necessary to remove 14 in. of stock from certain 
parts of the forgings. A bad chattering occured when 
using a 4-in. cut and rather fine feed and was noticed 
especially near the periphery of the disc. 1 tightened the 
spindle bearings until the lathe threw the line shaft belt 
a couple of times, but without improvement. I then tried 
several different shaped tools. A newly tempered tool 
that had just come from the blacksmith shop was finally 
tried. This tool had a slightly blunt edge, for although 
ground before tempering it had not been ground after 
tempering. This tool took a %4-in. cut without chatter- 
ing. It would, therefore, appear that the condition of 
the cutting edge, as well as its shape, had a great deal 
to do with chattering. 

In turning long work on centers the chatter may be 
due to the spring of the work which a steady rest or 
follower rest will help. A dog, or driver with two arms, 
driving from both sides of the face plate, will assist in 
eliminating chatter in connection with centered work. If 
a piece of lead is placed between the dog and face plate 
where the strain comes, it will absorb some of the vibra- 
tion. Often a change in the feed or speed of the ma- 
chine will correct the trouble, for at certain speeds the 
period of vibration of the work and parts of the machine 
seem to coincide. The cutting point of the tool should be 
well supported and as close to the tool post as possible. 

MACHINE-SHOP FOREMAN. 


Air-Conditioning 
In 1855 


To THE EDITOR: 

In view of the editorial and excellent articles on air- 
conditioning of railway cars which appeared in recent 
issues of the Railway Mechanical Engineer, I think you 
will be interested in the attached photostat of U. S. 
Patent No. 12851, dated May 15, 1855, which was 
granted to Job R. Barry of Philadelphia, Pa. 


Car-cooling and ventilating apparatus patented over 77 
years ago by Job R. Barry, of Philadelphia, Pa. 
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This patent is very interesting as it describes the prin- 
ciples which are used in some of the modern air-con- 
ditioning equipment for railway cars. It also indicates 
that the question of air-conditioning confronted the rail- 
ways as far back as 1855 and at that time undoubtedly 
considerable thought was given to this problem. The 
commercial development of air-conditioning equipment 
for railway cars, of course, awaited the development of 
the electric generator, motor, and mechanical refrigera- 
tion equipment. 

Seventy-seven years to commercialize an idea and 
answer a problem which has confronted the railways for 
that time seems a mighty long time to wait. 

I am writing you this letter, thinking, perhaps, you 
and the readers of the Railway Mechanical Engineer 
will And as much interest in this patent as I have. 

C. E. Carry. 


Why Not a 
Repeal of Service? 


To the Editor : 

We hear and read voluminous arguments for the re- 
peal of the Eighteenth Amendment and what it will do 
for the country in general. 

There is one repeal within the railroad and railway 
supply industries that, in the opinion of the writer, 
would have far reaching effect toward helping those in- 
dustries to lower cost and increased activity—the repeal 
of the “service” practice. This practice of rendering so- 
called “free service” to the railroads of products sold by 
the supply companies is of many years’ standing and 
seems to be as firmly intrenched as the Eighteenth 
Amendment. 

This service is anything but free. It necessitates the 
hiring and maintaining of large service departments. 
These men not only receive good salaries, but also have 
expense accounts that in many cases exceed their sal- 
aries. The railroads are called upon to furnish free 
transportation over their lines. Invariably these service 
representatives are recruited from the railroads them- 
selves; very often from the very roads they service. The 
expense of maintaining these departments is naturally 
included in the selling price to the railroads. If this un- 
limited free service were discontinued, it would permit 
the railroads to purchase more of these needed devices 
for the same cash outlay and to reap correspondingly 
greater benefits. It would mean increased volume for 
the railway supply companies. 

The fact that the men comprising these service de- 
partments are recruited from the railroads is proof that 
the railroads themselves have the personnel with the 
ability to maintain such equipment. 

Instead of large and expensive service departments, 
the supply companies could maintain an educational staff 
of a few men who would be free to spend a limited time 
on any road purchasing a device for the first time and 
instruct the railroad forces as to its operation and main- 
tenance. If additional counsel were desired at any time, 
a nominal charge could be made for such service. With 
such a system only the railroad requiring special serv- 
ice would be called upon to stand the cost of such counsel. 

At the present time when the service departments of 
supply companies are reduced to a minimum force, this 
practice could be put into effect without causing addi- 
tional unemployment. The railroads ultimately would 
receive the benefit of reduced prices and the supply com- 
panies a greater volume of business. 

Why not repeal? 

JouN JONES. 
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Portable Jaek for 
Handling Car Wheels 


By P. G. Stultz* 


ANY of the freight cars built during the past ten 

years have trucks equipped with integral cast- 
steel side frames. The cost of maintaining this type of 
truck frame is low as compared with the old style arch- 
bar and Andrews-type frames, since the numerous col- 
umn bolts, nuts and other miscellaneous parts are elimi- 
nated. 

The only difficulty encountered in the use of the 
integral side frame appears when it becomes necessary 
to remove and apply a pair of wheels. In order to re- 
move the wheels, the bolster and both side frames must 
be jacked up so that all the weight is off the journals. 
The truck spring, spring plank, journal wedges and 
brasses can be removed easily after the weight has been 
lifted. After these parts have been removed, the bolster 
and side frames are lowered until the bolster is in line 
with the well opening in the side frame. Then the 
bolster must be held in position so that the side frames 
will move outward and off the end of the truck bolster 
and the journals of the wheels. Under the former 
practice the removal was accomplished with regular jacks, 
as shown in one of the illustrations. This, of course, 
was a crude method, since it was possible for the jacks 
to tilt or for the timber to shift, necessitating a repetition 
of the whole operation. 

To increase the production of wheel renewals on 
trucks with integral side frames, two portable jacks, one 
of which is illustrated, were built in the N. & W. shops 
at West Roanoke, Va. The use of these jacks has saved 
considerable time on wheel renewals and has also helped 
to make shop work just a little safer. 

These jacks were made from ordinary car jacks. by 

* Car foreman, Norfolk & Western, West Roanoke, Va., shops. The 


information and photographs for this article were furnished through the 
courtesy of the Norfolk & Western Magazine. 


adding a base with a movable table. The table moves 
on rollers which are mounted on trunnions welded to 
the base. It is moved in and out by means of a lever and 
ratchet arrangement. The ratchet meshes with a rack 
gear which also serves as the frame for one side of the 


Standard jack modified to facilitate the changing of 
wheels on trucks equipped with cast-iron side frames 


table. The lifting bar has been modified as shown and 
is long enough to allow the frame and bolster to be 
jacked at one time. One of the illustrations shows the 
truck and position of the jack after the removal of the 
journal brasses, etc. Another illustration shows the 
bolster lowered to the well opening in the frame, while 
the bottom of the frame is resting on the movable table 
which is being moved away from the wheels by means 
of the ratchet. This is the last operation as the moving 


Left, removing the frame from the journal; the bolster has been lowered in the frame, while the bottom of the frame 
rests on the jack table—Right, position of the jack after the journal brasses have been removed 
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Left, old method of rigging up cast-steel trucks for changing wheels—Right, the new method using the modified jacks 


of the table slips the journal boxes off the journals while 
the lifting bar still supports the bolster. 

The new jacks have proved successful in operation 
and save considerable time and effort. They also enable 
the shopmen to replace and remove wheels without strik- 
ing or scoring journals. 


Common Conditions 
Causing Hot Boxes 


By P. P. Barthelemy* 


This is the second instalment of a series of definitions 
of terms and conditions directly related to the hot-box 
problem. The first instalment appeared in the Nov- 
ember, 1932, issue of the Railway Mechanical Engineer, 
page 464. 

Undersized journals—Journals that have become worn, ap- 
proaching or reaching the scrapping limit, are more likely to 
run hot under extreme conditions than a full-sized journal, on 
account of reduced bearing area. These undersized journals 
also tend to run hot quicker than a full-sized journal when a 
new bearing is applied, on account of the difference in radius 
of the two, requiring considerable running before a sufficient 
bearing area is produced to permit ample lubrication. 

Seamy journals—This defect is in the nature of a seam run- 
ning approximately lengthwise of the journal. This tends to 
open and drag on the babbitt. It indicates usually defective 
manufacture, and such axles must not be continued in service. 

Slag lines—These occur in wrought-iron axles, of which only a 
few are now in service. These are dark lines running length- 
wise of the journal, and are peculiar to wrought-iron, and do 
not affect the running properties of the journal unless they show 
an opening. These must not be confused with seams that occur 
in steel axles. 

Transverse cracks—These are usually the result of an over- 
heated journal. When dressing rough journals this defect must 
be watched for so as to prevent dangerous journals being re- 
turned to service. 

Checked surface—This consists of minute checks in the glazed 
face of the journal due to mild overheating, ordinarily not 
serious. Combined with other unfavorable conditions it is 
likely to help start a box to run hot. 

Improper finish of journal—The most common of which is 
rolling after too rough a cut. This produces fine scales rolled 
into the face of the journal that work loose after the journal 
has run a little, and tends to increase the friction, which with 
other unfavorable conditions is likely to cause a hot box. 

Top face of end collar rough—Either due to improper finish 
or to having been bruised. A collar of this kind tends to drag 
the packing from the journal and may also induce a collar waste 
grab. 


* Assistant master car builder, Great Northern, St. Paul, Minn. 
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Rough end on journal—Has effect similar to that mentioned 
in the last definition pertaining to rough top face of end collar. 

Burred edge center—This roughness may cause wadding and 
disarrangement of the packing. It also tends to shred packing 
in contact with the burred edge, producing a fluff that may later 
cause a wipe when this fluff is spooned in contact with the face 
of the journal. Burred edges around the center should be 
smoothed off in the wheel shop. 

Rough collar—A roughness on the working face of the collar 
tends to increase the running friction. 

Improper manufacture—This would cover all points such as 
oversized or undersized journals, collars improperly cut, sur- 
faces improperly finished, etc. 

Journal bearing—Improper dimensions, due to faulty manu- 
facture. 

Poor grade of babbitt—A good grade of bearing metal is ab- 
solutely necessary for journal bearings. 

Hard spots in babbitt—This is due to the use of an inferior 
grade of babbitt and must not be confused with bright spots oc- 
curring just back of a waste wipe. 

Brass not properly finished and tinncd—To insure a thorough 
adhesion of the babbitt to the brass, proper finishing and tinning 
are necessary. If the babbitt becomes loosened from the brass, 
it tends to squeeze or “syrup” out, leaving a low spot at that 
point, thus causing a reduced and uneven bearing. 

Babb‘tt loose in brass—Loose babbitt tends to hammer out from 
the pounding effect between the journal and the bearing and 
tends to maintain a contour considerably larger than the contour 
of the journal, resulting in a reduced bearing area and restricted 
lubrication. When the babbitt is loose, it also tends to insulate 
itself from the body of the brass, due to the presence of oil and 
air cells. The surface heat of the babbitt is much higher than 
it would be if the heat was more readily dissipated through the 
body of the bearing. This results in a gradual softening of the 
babbitt and squeezing out through the hammer effect referred to 
above. Cracks in the face of the babbitt indicate loosening of 
same from the body of the bearing. 

Surface of babbitt uneven—Due to this the initial bearing area 
on the journal is very small and the box is liable to run hot be- 
fore a sufficient area has been worn into the bearing to permit 
safe lubricating action. 

Bearing overlength—When found, usually due to babbitt over- 
lapping one or both ends of the body of the bearing. 

Lumps on back of brass—These should be removed at the 
foundry, but if overlooked, should be removed before the bear- 
ing is applied to the car, as such a condition is likely to cause 
an uneven distribution of load on the journal. 

Reversed running direction—This brings about a difference 
in alinement between the journal and bearing that may cause re- 
stricted lubrication. May also invite a grab when packing ar- 
rangement is disturbed. 

Top of bearing not truce—Resulting in uneven pressure on the 
journal on account of improper seating. 
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Tank Car Safety 
Valve Tester 


By A. Skinner* 


HE tank car safety-valve tester, illustrated, is a 

device which serves effectively to eliminate much of 
the guesswork often associated with the repair of this 
important part of a tank car. Not only is an immediate 
check available of the condition of the repaired valve, 
but the time and labor are saved of removing and re- 
applying valves which occasionally may prove defective 
if applied without a preliminary check. This testing 


device with and without the 


Tank-car safety-valve testin; 
safety-valve in place 


device should be installed adjacent to the rip track so 
that it will be available for use at any time and without 
unnecessary movement of valves a long distance to and 
from the cars. 

The device can be readily constructed at small cost, 
most of the material being available round the shop or 
at the scrap dock. The tester rests on two 2%-in. by 
3%-in. pieces of bar iron bent to form four legs, which 
can be bolted to the floor and support the main part of 
the tester approximately 30 in. above the floor level. 
Two circular clamps made of the same material are 
forged and drilled so that they can be clamped firmly 
about an 8-in. coupling and bolted to the supporting 
bar iron. An 8-in. bushing is turned into the lower end 
of the coupling and welded in place, being drilled at the 
center to receive a '4-in. pipe connection from the shop 
air line and a gage which indicates the pressure A 34-in. 
air cock in the vertical pipe controls the air supply to 
the tester. In the upper end of the 8-in. coupling is 
applied an 8-in. by 4-in. nipple, with an 8-in. by 7-in. 
reducing coupling and a '4-in. air-release cock threaded 
to the upper end of the nipple. The safety valve, which 
has been overhauled and is ready for test, is then 
screwed into the top of the coupling. The illustration 
shows the tester before and after the application of the 
safety valve ready for testing. 

In setting tank-car safety valves, the tolerance below 
or above the specified pressure is 1 lb. for a 12-lb. set- 


* General foreman, Atchison, Topeka & Santa Fe, Corwith (Chicago), Ill. 
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ting, 3 lb. for a 25-lb. setting and 5 lb. for a 200-Ib. 
setting. For Class 1 and Class 2 cars handling prod- 
ucts with a flash point below 20 deg., the safety valves 
are usually set at 25 lb. Safety valves on Class 3 and 
Class 4 cars are set at 25 lb. and on Class 5 cars at 
200 Ib. In testing these valves on the device (after the 
valve seat has been ground in and the valve assembled), 
the 34-in. air cock, shown at the right, is opened. If 
the safety valve opens when the gage shows 25 Ib. and 
does so intermittently, the valve has been properly re- 
paired and is ready for installation on the tank car. 
If this intermittent action does not take place, necessary 
repairs can be made with the valve still on the testing 
device. Any adjustments in pressure can be made by 
means of the nut shown on top of the valve. 


Chart for Ordering 
Arch Bars 


RCH-bar trucks are rapidly being removed from 

service, but there are thousands of freight cars 
still in service that are equipped with arch-bar trucks 
and for this reason they must be maintained until the 
cars are either retired from service or are taken into 
the shop and steel side frames substituted. 

Occasionally a foreign car will be shopped out under 
load at some small car repair point where, due to pres- 
ent business conditions, the blacksmith shop has been 
discontinued. This car foreman must be in a position 
to know where he can secure an arch bar for this car 
and if there is none available in his stock he must 
either wire or phone the nearest shop where a black- 
smith shop is located and have the parts made. 

The illustration shows a sample chart which was de- 
vised for just such emergencies as the one mentioned 
above. If a wire is sent to the main shop requesting an 
arch bar or a set of arch bars, only the symbol letters 
are shown with the dimensions following the letters. 
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The blacksmith shop foreman at the main shop has a 
copy of the blue print available and can easily mark 
down the dimensions which he receives from the out- 
lying point. He is then in a position to furnish a set of 
arch bars that are sure to be satisfactory when they 
arrive at the smaller shop for application to the car. 

These charts are either blue-printed or mimeographed 
and a supply is kept on hand at every small car repair 
shop where a blacksmith is not employed. In the event 
arch bars are required for an empty car the form is 
filled in and mailed to the main shop. Only when loaded 
foreign cars are held is the matter handled by ’phone 
or wire. 


Repairing 
Center Sills 


N inspection of freight cars which have been in 

service for a number of years will disclose cer- 
tain cars with badly-corroded centér sills which require 
more or less extensive repairs to restore the full strength 
of the sill structure. Ordinarily, such repairs neces- 
sitate the removal of cover plates, cross ties, needle 
beams, body bolsters and practical dismantling of the 
car, comprising, therefore, quite an expensive operation. 
One way in which this work and expense can be greatly 
reduced is shown in the illustrations. 

Center-sill corrosion usually takes place, in the case 
of fish-belly-type sills at the lower part of the sheet 
between the angle-iron bends where moisture gets in 
between the sheet and the angles, evaporating slowly 
and accelerating the corrosive action. In extreme cases, 
the center-sill sheets are completely corroded through at 
certain points, but without serious deterioration of the 
angles, or of the sheets 10 to 12 in. above the angles. 
In such cases, an ingenious method of repairs is followed, 
as illustrated at the Pittsburg (Kan.) shops of the 
Kansas City Southern. 

This method consists simply of cutting off the rivet 
heads with a pneumatic rivet buster and backing out 
all rivets between the two angle-iron bends in the lower 
part of the fish-belly center sill. An oxyacetylene cut- 
ting torch is then used to cut the center-sill sheet along 
a line 10 to 12 in. above the angle iron. This section 
of sheet, about 20 ft. long, is completely severed from the 
main sheet and, by spreading the two angles slightly, is 


allowed to drop to the floor. This strip contains all of 
the defective or corroded parts of the center-sill sheet 
and leaves the remainder of the sheet at practically its 
original thickness. 

A piece of new steel, 5/16 in. thick, is then cut to 


Close-up view of the new sheet section inserted in the 
center sill 


the same shape as the strip removed and put back in 
place in the center sill, using jacks to hold it up while 
being welded to the original sheet. This welding is per- 
formed with electrodes and the electric-welding process. 
The sheet is then drilled, rivets applied and the bottom 
of the sheet trimmed with the oxyacetylene torch where 
it projects through the angle irons. 

With this method of repairs, then center sill has 
practically the equivalent of its original strength and is 
ready to give service for a number of years without 
further attention. Including an ample charge for stores 
expense and overhead, it is estimated that the cost of 
this job for a single web center sill is $12.65 for material, 
$11.60 for labor, or a total of $24.25. This figure must 
be compared with a substantially-larger amount when 
complete dismantling of the car structure is required. 


Protection Cap 
For Triple Valves 


O prevent damage to the gasket seat of triple valves, 
especially where they fit against the reservoir, a 
car foreman has developed the cap or shield shown in 
the illustration. This is attached to each triple valve 


Method of making repairs to a corroded center sill at the Kansas City Southern shops, Pittsburg, Kan. 
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when it is removed from the car and prevents damage 
to the seat while being handled to the triple-valve repair 
shop. After the triple valve is repaired the cap is again 
applied in the shop and prevents damage to the seat 
while the triple valve is en route to the car-repair track 
for re-application. 


A triple-valve gasket which is unfit 


A pressed-steel cap like this protects the gasket seat on 
triple valves 


for further use is applied under the cap which further 
protects the seat. 

These caps can be made in the forge shops from sheet 
steel which after being heated can be pressed into the 
desired shape to fit the various types of triple valves. 
The cap shown in the illustration is made sufficiently 
large and with the necessary contour to make it suitable 
for use on every type of freight-car triple valve in 
present use. 

Where triple valves are handled in containers, both 
in the shop and while in transit, it will be found that the 
protector cap will eliminate all damage to the seats. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Joint Evidence 
Not Conclusive 


Missouri Pacific cars Nos. 41477, 46458 and 73684 
were shopped and repaired during December, 1930, by 
the New Orleans Public Belt Railroad on account of 
wheels with vertically worn flanges. These charges were 
included in its car repair bill No. 119258. Claims were 
filed by the Missouri Pacific requesting the withdrawal 
of these charges on the authority of joint-evidence cards 
executed by representatives of the Missouri Pacific and 
the Texas & Pacific. The N.O.P.B. refused to recog- 
nize the joint evidence obtained by the Missouri Pacific 
as being final because of joint evidence obtained Decem- 
ber 12, 1930, which was executed by representatives of 
the Texas & New Orleans and the New Orleans Public 
Belt, and which indicated that the wheels were con- 
demnable. The Missouri Pacific supported its argument 
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with the original billing-repair card, together with the 
joint-evidence cards which it maintained were properly 
executed in accordance with the requirements of Rule 12, 
and expressed the opinion that the question to be decided 
was the validity of the joint-evidence card and claims 
arising under Rule 12 supported by a billing-repair card 
covering the material applied. The owner stated that 
it believed that if the attempt of the N.O.P.B. to offset 
the owner’s claims with joint findings of its own repre- 
sentatives and representatives of the Texas & New Or- 
leans, it would be destroying the intent of Rule 12 and 
numerous arbitration decisions recognizing the validity 
of claims of this description. It further stated that it 
was because of extensive repairs being made to its equip- 
ment in possession of the N.O.P.B. that it instructed 
its general car inspector to conduct an investigation rela- 
tive to the bad ordering of cars and in this investigation 
the bad ordering of cars for wheels was given 
special attention. In its statement the N.O.P.B. pointed 
out that these cars were inspected and shopped by its 
interchange inspectors and were again inspected by its 
shop inspector and shop track foreman while the cars 
were on its shop tracks. The joint inspection of the 
T. & N. O. inspector and its master car builder found 
the wheels condemnable. A joint evidence to this effect 
was attached to the N. O. P. B. statement. The ter- 
minal line also opposed the contention of the Missouri 
Pacific and Texas & Pacific representatives that it was 
removing wheels too soon and that chalk should be used 
to determine whether or not the condemning limit had 
been reached. It was the opinion of the Terminal Rail- 
road that the A. R. A. rules did not require this practice 
and that wheels should be gaged in accordance with the 
instructions shown in the wheel and axle manual and as 
per Fig. 4 as shown in the A. R. A. Rule 101. 

The Arbitration „Committee rendered the following 
decision April 7, 1932: “Rule 12 does not authorize the 
use of the joint-evidence card to determine whether or 
not repairs are made unnecessarily. Therefore, joint 
evidence used for this purpose has no standing under 
that rule and can be considered only as part of the argu- 
ment. The New Orleans Public Belt Railroad has also 
submitted joint-inspection statement indicating that the 
wheels were properly condemnable by the A. R. A. gage. 
The evidence submitted by the Missouri Pacific is not 
conclusive. Therefore, its contention is not sustained.” 
—Case No. 1695, Missouri Pacific vs. New Orleans 
Public Belt Railroad. 


Cast-Steel Wheels 
Credited as Second-Hand 


The Central Vermont changed the wheels under 
Louisville & Nashville car No. 102595 at its Italy, Vt., 
yards, December 14, 1930. Wrought-steel wheels were 
applied and Davis cast-steel wheels which were standard 
to the car were removed on account of one wheel having 
a worn flange and the other being second-hand. The 
handling line rendered a charge of $65.92 in its January, 
1931, bill No. 382, allowing only scrap credit for the 
second-hand wheel removed. The bill was returned by 
the L. & N. claiming that credit for the second-hand 
cast-steel wheel should be allowed in accordance with 
Item 193, Rule 101. This bill was returned for the 
reason that cast-steel wheels are not A.R.A. standard. 
The Arbitration Committee was asked to render a deci- 
sion as to whether the L. & N. was entitled to second- 
hand or scrap credit for the good second-hand wheel 
removed from the car. The L. & N. contended that it 
was entitled to $19.80 credit for the second-hand wheel, 
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as the first paragraph of Rule 101 states that a bill for 
repairs made under these rules shall be in conformity 
with the schedule of prices and credits for articles enu- 
merated in the book of rules. The Central Vermont in 
its statement pointed out that it was unable to find any 
mention made in the A.R.A. Manual of Standard and 
Recommended Practice that the use of these wheels is 
recommended practice and it contended that the first 
paragraph of Rule 17 applied. It was the belief of the 
handling line that cast-steel wheels should come under 
the same category as steel-tired wheels and that the same 
decision as rendered in Case No. 1352 should cover. It 
contended that the A.R.A. rules did not contemplate that 
the repairing line should stand the loss in such cases. 

The Arbitration Committee rendered the following 
decision: “Credit for the second-hand cast-steel wheel 
removed shall be allowed on the basis of second-hand 
price shown in Rule 101. The contention of the Louis- 
ville & Nashville is sustained.”—Case No. 1696, Louis- 
ville & Nashville vs. Central Vermont. 


Car of Class E-4 
Construction Destroyed 


The Missouri Pacific badly damaged Western Rail- 
way of Alabama box car No. 15205 in its St. Louis, Mo., 
yards on July 14, 1931. The car was reported to the 
owners as being destroyed on July 14 with the request 
that they furnish a statement of depreciated value. The 
Western of Alabama furnished the A.R.A. depreciated- 
value statement attached to its letter of July 27, 1931. 
This statement showed the car to be a Class E-4 box car 
built new November, 1922, value $1,171.37. The two 
roads were unable to agree that this car met with the 
requirement of a new car at the time of construction in 
1922. In its statement the Missouri Pacific pointed out 
that the car was of all-wood construction, 60 tons ca- 
pacity; underframe constructed of six wood 5-in. by 
10-in. longitudinal sills and two second-hand 4%-in. 
steel rails which extended between the body bolsters and 
were riveted to the draft arm angle with three rivets at 
each end and bolted to the center sill with six bolts. The 
handling line claimed that the car was built in the 
owner’s shops at Montgomery, Ala., from material ob- 
tained from dismantled cars. On request of the han- 
dling line, the Western of Alabama furnished a copy of 
the structure report, which was attached to the state- 
ment of the Missouri Pacific. This report covered five 
cars, of which car No. 15205 was one. The owner did 
not maintain a separate shop work sheet for each car 
built, but it admitted that second-hand steel rail was used 
for the subsills under the center sills when the car was 
built. In the absence of any previous decision by the 
Arbitration Committee, the Missouri Pacific contended 
that the application of this second-hand material in 
building the underframe of the car disqualified it as a 
new car at the time of construction and, therefore, it 
did not come under any of the provisions of Section e, 
Rule 112, which specifies the kind of second-hand ma- 
terial that can be used in the construction of a new car. 
The Western of Alabama contended that Section e, Par- 
agraph 1, Rule 112, permits the use of such second- 
hand material in a new car and that when this car was 
released from the shop it met all the requirements for a 
new Class E-4 car. Had this car been turned out of the 
shop, the owner stated, minus this center-sill reinforce- 
ment, the car would have met all requirements for a 
new Class E-4 car and it does not appear reasonable that 
the addition of this rail reinforcement should change 
the status of the car to that of a rebuilt unit. 
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The following decision was rendered: “Information 
submitted shows that car was built in conformity with 
the requirements of Class E-4 construction as set forth 
in Rule 112. The addition of steel rails under the cen- 
ter sills to reinforce them is such as to not entitle the 
car to a higher classification under the rules, nor should 
it be considered that such reinforcement would reduce 
its classification to a lower class. It is considered that 
the car is correctly classified as new Class E-4 equip- 
ment.”—Case No. 1697, Missouri Pacific vs. Western 
Railway of Alabama. 


Portable Forge for 
The Car-Repair Yard 


HOWN in the illustration is a portable forge which 
has been designed for use outdoors in the car-repair 
yard. The forge is provided with a shield of sheet iron 
to protect the fire from storm and wind, and which can 
be folded down at night. It is supported on a frame of 


Forge designed for service in the car-repair yard can be 
used in all kinds of weather 


wrought iron, which is provided with handles at both 
ends. It is carried on three cast-iron wheels, arranged 
as shown. 

The air for the blast is taken from the yard air line 
and passes through a length of rubber hose to a tee on 
one side of the forge. From this point it passes through 
a regulating valve, shown at the left of the illustration, 
to the coal-burning forge. A second valve at the oppo- 
site end of the forge is for a compressed-air hose con- 
nection to a riveting gun. 


BATTLE For LocomorivE BELL.—A locomotive bell mounted on 
a wagon was given to the winner of the annual Wabash-DePauw 
football game on November 19 as a symbol of victory in what is 
said to be the oldest instance of gridiron rivalry to be found 
west of the Alleghany mountains. F. E. Lewis, general superin- 
tendent of the Chicago, Indianapolis & Louisville, contributed 
the bell, formerly used on a train running between Crawfordsville 
and Greencastle, where the colleges are situated, which has been 
used by the student bodies of the two schools for generations. 
At the close of the game, the winning eleven assumed custody 
of the bell, to retain it until the other team is victorious on the 
gridiron, 
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In the 


Back Shop and Enginehouse 


Device for Pulling 
Cylinder Bushings 


HE old inefficient method of pulling cylinder bush- 
ings in by hand has been superseded in most 
shops by some form of a power-driven machine. The 
device shown in the drawings has been used success- 
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The numbered parts on the detail drawings refer to 
the numbers shown on the arrangement drawing. Power 
is supplied by an air motor. The motor connection 13 
is made to suit the socket of the motor. This connection 
13 may be used on either end of shafts 8 or 9, depending 
on the amount of power required. Shaft 9 is keyed 
to a spur gear 10 in. in diameter, while shaft 8 is keyed 
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Details of the bushing puller—The number under each part refers to the part numbers on the assembly drawing 


fully and is standard practice on a large western rail- 
road. With the exception of the gears, cast-iron pulling 
heads, brass bushings and pulling cap thrust bearing, 
the machine can be made in any shop equipped for 
locomotive repairs. 
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to a smaller gear 3.333 in. in diameter. The ends of 
these two shafts extend out on both sides of the bush- 
ing puller, so that the workman can apply the motor 
and operate it from the most convenient location. 
The 10-in. diameter spur gear meshes with an 18.8-in. 
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Details of the bushing puller, showing the design of the side plate and pulling-cap unit assembly 
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diameter gear which in turn meshes with a larger gear 
21.43 in. in diameter. This gear turns the pulling bar 
7 to which the pulling cap assembly 20 is keyed. The 
pulling bar is threaded as shown 4 ft. 5 in. of its 
length. These threads mesh with the threads in the 
pulling-cap unit 20. The rotation of the bar causes the 
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Assembly drawing of the bushing puller 


head to move along the pulling bar 7. The pulling cap 
unit 20 consists of a Strom Bearings Company thrust 
bearing No. 1123-F and details, 4, B and C. 

Power is transmitted from the motor through the 
train of gears to shaft 11, to which the pulling cap unit 
20 is securely keyed. The pulling head which bears 
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ing bar 7 as described. The pull at the rear is taken 
up by the rear bar support 14 which is drilled to suit 
the stuffing-gland bolts. The device is prevented from 
rotating when in operation by a chain block or other 
holding device secured to the clevis 16. 

The five pulling heads shown in one of the drawings 
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take care of the range in cylinder-bushing sizes used 
on this railroad. The pulling heads, which are of cast 
iron; the adjusting thimble 12, the rear bar support 14, 
and the motor connection 13 are required for this, set- 
up, but are not shown on the assembly drawing. The 
thimbles 6 are used as spacers between the two covers 
21 and 22 and side plate 15, while the adjusting thimble 


_12 slips over the pulling bar 7 at the rear bar support 


14. 


Gas-Fired 
Tire Heater 


By J. B. Nealy* 


ARIOUS devices and furnaces have been devised 
for the heating of locomotive tires, all of which 
are more or less efficient. One of the best in use today 
is a gas-fired furnace which will heat eight tires at a 
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Arrangement drawing of the gas-fired tire heater 

time. It was developed by the mechanical department 


of the Baltimore & Ohio. This furnace is of brick, cylin- 
drical in shape and is built in two parts, the upper part 
of which can be raised by crane for loading and un- 
loading. 

The lower portion is 22 in. high and the upper 36 in. 


Gas-fired tire heater with the cover in place 


high while the apex of a conical roof rises 30 in. above 
this. Around the apex of this roof are arranged three 
6-in. flues. The inside diameter is 8 ft. 5 in. and the 


* Mr. Nealy is employed by the American Gas Association, 420 Lexing- 
ton avenue, New York. 


511 


furnace wall is constructed of 41% in. of firebrick on the 
inside backed up with 5 in. of magnesia insulation. The 
whole is encased in a steel shell of 36-in. boiler plate. 
It sets on a concrete base and the floor consists of a 
single layer of firebrick. The roof is also made of fire- 
brick, insulation and boiler plate but the thickness of 
the insulation is only two inches. Four rail sections are 
laid diagonally on the floor as shown in the drawing 
from the center to the wall, for the tires to rest on. 
Heat is supplied through three gas burners which are 
located in the wall of the furnace and are placed equi- 


Interior of the tire-heating furnace 


distant around the circumference. They are so ar- 
ranged that they fire tangentially to the inside of the 
wall of the furnace and with this method of firing the 
hot products of combustion are given a swirling motion 
and thus distributed to all parts of the work. This in- 
sures the even distribution of heat which is necessary 
in this type of work. Furthermore these burners are 
of the inspirator type so that any furnace atmosphere, 
reducing, oxidizing or neutral can be obtained and auto- 
matically maintained regardless of the amount of work 
or fluctuation in the volume of fuel supply. This is 
obtained by the flexibility in proportioning the gas and 
air that this type of burner affords, the gas being sup- 
plied at high pressure and inspirating air in any ratio 
desired. 

The tires heated weigh approximately 1,760 1b. each 
and a load of eight tires, weighs seven tons. To heat 
this load up requires 45 min. time with a gas consump- 
tion of 3,500 cu. ft. per hour. Four steel eyes are set in 
the brickwork of the upper section, near the top, and 
equi-distant about the circumference. Chains run from 
these to a ring over the center of the roof and are used 
to lift the top off the heater when charging and dis- 
charging. 

The tires are bored to suit the wheel centers and are 
then brought by crane to the furnace and placed therein. 
The wheels are also moved from the lathes and placed 
adjacent to the furnace with the same crane. When the 
tires are hot the top section of the furnace is removed 
and the tires taken out, one at a time, with the crane and 
fitted onto the wheels. A spray of warm water is then 
played on the tires and the job is completed. 


READY FOR ANYTHING.—One car company is ready, without 
further experiment or developments, to go into the business of 
transporting beer in the United States, if it is legalized. It is 
the General American Tank Car Corporation, which has had a 
number of special refrigerated tank cars for the transportation 
of beer in bulk in service in Canada for three years. Each of 
these cars can carry 6,000 gal. and it is estimated that eventually 
something like 1,000 of them will be required to handle bulk 
shipments from breweries to bottling points, 
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Caleulation for Setting 
Baker and Walsehaert Gears 


By Harold Hopp 


HE common method for adjusting improper valve 

position is by altering the length of the eccentric 
rod and the valve rod on a Baker gear or the radius 
rod on a Walschaert gear. These defects are determined 
by either placing the engine on rollers and observing 
the lead, the port opening at the center, or by trailing the 
engine and measuring the maximum port openings. The 
method presented in this article is applicable to either of 
the above mentioned methods. 

Before presenting a method of determining these 
errors it would be well to have clearly in mind the effect 
that improper eccentric and valve-rod lengths have on 
the position of the valve. A valve rod that is too long 
will simply shift the valve toward the front of the engine. 
This will result in openings that are too large at the 
front port and too small at the back port. This is true 
whether the valve gear is set for forward or reverse 
motion. The front port opening will be the proper 
opening plus the valve-rod error. The back port will 
be opened to the proper value less the error. If the valve 
rod is too short the effect will be just the opposite. 

The eccentric rod, because of the various components 
of the motion work, causes opposite effects in forward 
and reverse motion. This action is said to be direct 
in forward motion and indirect in reverse motion. An 
eccentric rod is too short the effect will be just the 
displaced toward the front of the engine when the valve 
gear is in forward motion. However if the valve gear 
be set for back-up the valve will be displaced toward the 
back of the engine. 

This then will result in the following effects on the 
valve position. For forward motion the reading will 
be, at the front port, the proper opening plus the error 
due to the eccentric rod. At the back port, the opening 
will be the proper amount less the error due to the ec- 
centric rod. In back-up, the forward port opening will 
be diminished by the eccentric-rod error, whereas the 
back-port opening will be increased by the error. If the 
eccentric rod'is too short the effect will be just the 
opposite. 

It is to be specially noted that the error due to the 
eccentric rod is not the amount by which the eccentric 
rod is too long or too short. The correction for the 
eccentric rod is the error due to it multiplied by the 
“gear ratio.” If the gear ratio is four to one, then by 
shortening the eccentric rod one inch the valve will be dis- 
placed % in. Improper valve position is often caused 
by errors in both the valve and eccentric rods. By cor- 
relating the effects explained above a method of correct- 
ing these errors may be determined. 

Assume that both rods are too long. If the proper 
amount of port opening is designated by P, the error in 
the valve rod by V, and the error due to the eccentric 
rod by E then the amount that the valve opens the ports 
will be: 


Forward motion, front port ......-....... P+V+E 
Forward motion, back port ............... P-V-E 
Reverse motion, front port ............... P+V-E 
Reverse motion, back port ..............08 P-V+E 


It is readily seen that by subtracting the reading in 
reverse motion, from port from forward motion, front 
port twice the error due to the eccentric rod will be ob- 
tained. This may be stated mathematically as: 

(P +V + E) - (P + V - E) =2E 

By taking half of this amount and multiplying by the 
gear ratio, the error in the eccentric rod is determined. 

If the reading at reverse motion, back port is sub- 
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tracted from that at forward motion, front port twice 
the valve rod error will be obtained. This may be 
stated as: 

(P+V +E) -(P-V+E)=2V 

By taking half of this amount the error in the valve 
rod is determined. 

When the valves are set by trailing, it is often im- 
possible to have the valve gear set at exactly the same 
cut-off in forward and reverse motion. This manifests 
itself in unequal valve travel and may be observed be- 
cause the sum of the forward-motion port openings are 
not equal to the sum of the port openings in reverse 
motion. Consider the example as shown in Fig. 1. 

As will be noted, the sum of the forward motion port 
openings is 114 in. The reverse-motion openings add 


Forward Motion 


Reverse Motion 


Fig. 1 


up to one inch. In order to apply the method presented 
herein, it will be necessary to equalize these sums. This 
may be done by adding to each of the reverse motion 
openings half of the difference between 114 in. and 
one inch. This is ¥ in. The altered readings then are 
as shown in Fig. 2. 

Summary of Method—Mark the amount of port open- 
ing by either trailing or on rollers. If necessary, equal- 


Fig. 2 


ize the sum of the forward-motion readings with re- 
verse-motion readings. 

Eccentric-Rod Correction Subtract the reading at 
reverse motion, front port from forward motion, front 
port. Divide by two and multiply by the gear ratio. 

Valve-Rod Correction—Subtract the reading at reverse 
motion, back port from that at forward motion, front 
port. Divide by two. If either, or both, of the results 
are negative the rod, or rods, are too short. 

Example 1—Consider the case presented in Fig. 1 and 


Fig. 3 


Fig. 2. After the readings are altered we apply the 
formula. Eccentric rod correction: 

15- 9 =3 

16 16 8 


Divided by two= = 
Multiply by the gear ratio (let it be 4) 
3 3 


—x4@a— 
16 4 i 
Therefore shorten the eccentric rod 34 in. 


Valve rod correction— 
is eS 


Divided by two =- 


o| = 


Therefore shorten the valve rod 1@ in. 
This will make both forward ports 3% in. and reverse 
ports 4 in. 
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Example 2.—Eccentric rod correction, referring to 
Fig. 3, 


Divided by two =-- 
4 


Multiplied by the gear ratio of 4 
1 


(ox 4e-1 
4 
Valve rod correction 
1 3 
16 16 8 


3 
Divided by two =— 
16 


The corrections are: Lengthen the eccentric rod one 
inch and shorten the valve rod 3/16 in. The ports will 
be square all around at % in. 


Making Valve Repairs to 
Engines on Rail-Motor Cars 


By E. O. Whitfield 


HE necessity for accurate valve work on internal- 

combustion motors is important as only slight 
errors in adjustment and workmanship can result in 
serious loss of horsepower. Again the replacement of 
cylinder heads on large engines runs into considerable 
money and if economy is to be exercised here, proper 
methods of welding broken heads must be utilized with 
the assurance that equipment will stay in service for 
reasonable periods of time and without attention. If 


Fig. 1—Valve refacing tool and rack for holding the valves 


this work is to be taken care of in the back shop, proper 
facilities and testing equipment should be available in 
order to insure accuracy. 

Fig. 1 illustrates a valve refacing tool which is a fast 
and accurate commercial machine producing an excellent 
finish. It can be used for valves of any degree of angle. 
The valves finished here when placed in the seat which 
has been faced as shown in Fig. 2 can be ground in with 
a few rubs to a perfect seat which will hold a 90-Ib. air 
pressure test without any loss whatever. 

The valve rack which can be seen below the machine, 
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Fig. 2—Valve-seating and guide-reaming tool: The man- 
drel is operated by hand to face the valve seats, while an 
air motor is used to face new seats 


Fig. 1, was manufactured in the railroad shops of sheet 
iron and drilled to receive the valves. The rack was 
bored and spot welded to stand as shown. 

The valve-seating and guide-reaming tool shown in 
Fig. 2 is a commercial valve-seating and guide-reaming 
tool. A is the cylinder head; B the alining fixture; and 
C the cutter mandrel and pilot. The mandrel is oper- 
ated by hand to face the valve seats and by air motor 
when milling out for new valve seats. This outfit per- 
mits absolute alinement of the seat with a guide. The 
secret of the effective operation of this device is in the 
ball joint in the pilot-guide holder which becomes rigid 
when the clamp handle is tightened. 

Fig. 3 shows the apparatus and equipment used for 


Fig. 3—Apparatus used for testing valve springs 
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testing valve springs: A shows the valve spring under 
test, B the spring-compression weights, C the weights for 
testing various springs and D the instruction sheet show- 
ing the free and loaded heights of the valve springs used. 
A spring is applied at A. Weights are added at B suffi- 
cient to compress to the specified compressed height. 
The spring is rejected if 10 per cent less weight is used 
than the correct spring compression should be. The 
slotted step collar above the spring and the treadle 
weight lift permit rapid operation. 

The spring-compression weights B and C are standard 
commercial scale weights. The weight B (50 Ib. ac- 
tual) is usually sufficient to start a spring in compres- 
sion. While the weights C are used to complete the com- 
pression test. The angle plate supporting the valve and 
spring to be tested is made from machine steel, 1⁄4 in. by 
6 in., and is bolted to the post. A screw eye located half 
way down the post acts as a guide for the rod, which is 
of % in. round steel. The spring retainer is slotted to 
allow quick removel and application of springs. The 
top of the rod is shouldered to prevent the spring re- 
tainer from slipping off. The post is reinforced with 
6 in. by 4 in. timber to support the apparatus. The treadle 
is hinged to the base and is used to raise the weights to 
allow the application and removal of springs. 

Fig. 4 shows the method of rebuilding cylinder-head 
valve seats. A shows the cylinder head and B the valve 
seats rebuilt by welding. The welding of worn out valve 
seats and broken cylinders has proven to be successful 
and economical. The welding operation must be carried 


Fig. 4—Cylinder head, the valve seats of which have been 
reclaimed by welding 


out with considerable care to prevent the possibility of 
the casting warping. This means that the cylinder head 
must be properly preheated before the welding takes 
place and not allowed to cool too fast. Machining must 
be accurate and care taken to prevent the faces of the 
head becoming damaged in movement. 

Preheating is handled in a charcoal furnace and the 
cylinder is welded while still in the furnace. Machining 
is performed in a vertical boring mill. The material 
used in welding is of cast iron. Reseating is per- 
formed as already explained in Fig. 2. In connection 
with the preservation of cylinder heads it is necessary 
to see that the inner core is frequently flushed out to 
remove any accumulation of scale which in itself forms 
a heat retainer and will cause cracking of the casting. 


(Turn to next left-hand page) 
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BETTER MATERIALS 


[Reg 
ri 


IS ONE WAY TO LOWER MAINTENANCE 


When, every two years, you spend on repairing a locomotive one quarter 
of its original cost, the materials you use are worthy of careful consideration. « No longer is 
steel just steel, to be used indiscriminately for all purposes. Years ago Republic metallurgists 


began the developments that have led to special analysis steels for 


Toncan Iron Boiler Tubes, Pipe, Plates, 
š r $ ; Culverts, Rivets. Staybolts, Tender 
particular railroad services. « An alloy steel gives new toughness to axles Pistes and Firebox Sheets © Sheets 
and Strip for special railroad purposes 
, : . e Agathon Alloy Steels for Locomo- 
and protects against failures due to shocks at low temperature; side sheets ive Panis e Agathon Engine Bolt Stee! 
e Agathon Iron for pins and bushings 
$ ‘ ` š f e Agathon Staybolt Iron e Climax 
of Toncan Iron resist corrosion and fire-cracking; alloy staybolts combine Sei staybois: e Upson Bols and 
Nuts è Track Material, Maney Guard 

' A . il Assembli Enduro Stain! 
toughness and corrosion resistance—and so on thru all the uses of steel in Souter tng cor eecomech fey 
refrigeration cars and for firebox 
railroad equipment. « For each, Republic has a maintenance-reducing $ee * Ashen Nickel Forging 
The Birdsboro Stee! Foundry & Ma- 
material that will help lower the major item of operating expense, e Compony ol Birdsbow, Penno. 
to supp'y under license, Toncan Cop- 
per Molybdenum Iron castings for 


C EON TOR A L AS OBS Le O aX D I V I S I O Ni ocomotives. 


REPUBLIC STEEL 


C O RP OR OA. Te TO N 


MASSILLON. Re OHIO 


Reelaiming Worn 
Tender-Truck Pedestal 


By H. W. Payne 


HEN the jaws of worn tender-truck pedestals 
are no longer serviceable, it is the practice in 
the shops of a western road to plane the jaws on the 
face and sides % in. below the original surface. Then 
a 4-in. steel shoe is spot welded on, which brings the 
wearing surface back to original size. After the pedestal 
is once machined, the maintenance is only the operation 
of cutting off the worn shoe and welding on a new one. 
The truck is first turned up side down and the pedes- 
tals are laid out by the same method used on locomotive 
shoes and wedges—that is, placing 1-in. marks to plane 
to. The pedestals are then removed from the frame 
and sent to the draw-cut shaper to be machined by the 
following method: 
A special 90-deg. angle plate is bolted and feather- 
keyed to the shaper table. Two pairs of studs are screwed 
into this angle plate which are % in. smaller than the 


Top, side view of pedestal set up for machining—Bottom, 
one pedestal is set up while another is being machined 


holes in the pedestal. 
shifted in setting up. 

The pedestal is placed on the shaper, with the top 
against the angle plate and one pair of the studs passing 
through the bolt holes. To prevent the pedestal from 
rising when the tool strikes it, a T-headed bolt is placed 
in a slot in the shaper table and passed through a bar 
that is placed on a pair of the studs, after the pedestal 
and before the nuts are applied. These nuts are tight- 
ened snugly, which draws the pedestal against the face 
plate, leveling it lengthwise. A block, containing two 
%-in. set screws, is placed under the unsupported end 
and is used as a jack to adjust the pedestal crosswise, 
setting to the l-in. marks with a surface gage. The 
nuts are then securely tightened and the planing begins. 

The machine operator then sets up another pedestal 


This allows the pedestal to be 
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Top, jig set up on the shaper with one pedestal in position 
Bottom, same view showing the removable parts of the 
jig lying on the table 


on the other pair of studs, thereby eliminating the ma- 
chine stop for set up, as there is sufficient time to re- 
move a finished pedestal and set up another during the 
time required for a cut across the top of a pedestal. 


(Turn to next left-hand page) 


New Use For Orp Freicut Cars.—In the past, the Gulf, 
Mobile & Northern and the New Orleans Great Northern, in 
order to reclaim the metal and other usable parts of condemned 
freight cars, have followed the practice of burning the wood 
from the steel. But some 900 cars, now awaiting demolition, will 
be put to better use. Approximately 300 cars will be turned over 
to the New Orleans, La., Welfare Committee, so that the wood 
can be stripped off and given to needy families to furnish a 
supply of winter fuel. Another 300 cars are being given to the 
welfare committee at Bogalusa, La., and the remaining cars, 
which cannot be moved from their sidings on account of their 
present condition, will be put to similar good use by nearby 
communities. 


A Recorp PAssENGER TrAIN.—Recently locomotive No. 1065 
of the St. Louis-San Francisco broke a record when it hauled a 
train of 54 passenger cars, in which. were 3,275 excursionists, a 
total distance of 21.9 miles on the Frisco’s River division. The 
schedule did not call for No. 1065 to do such heavy work, but 
this was made necessary on account of an accident which dis- 
abled another engine. The occasion was a big excursion to 
St. Louis, Mo., from points on the Frisco’s River division. A 
first train of 20 cars was formed at Wilson, Ark., and it made 
the run to St. Louis without incident. Another train, pulled by 
engine No. 1067, left Blytheville, Ark., with 26 cars, and picked 
up 8 more at Hayti. This train moved on to Sikeston, but there 
a motorist attempted to beat it to a crossing, with the result 
that engine No. 1067 was completely disabled. Engine No. 1065 
came along from Hayti with a third train of 20 cars. Finding 
the disabled engine and the 34 stranded cars, it added the latter 
to its own train and moved into Chaffee where another engine 
was secured. From the front of the engine to the rear car, the 
train was three-quarters of a mile in length. 
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SUPER-POWER 


LOCOMOTIVES CUT OPERATING COSTS 


A study of actual operating data on one road showed that 
Super-Power Locomotives reduced operating costs 34% 


Reduced Cost of Locomotive Repairs of 59% 
Was Partially Responsible For This Saving 


Super-Power Locomotives = 59% 
Mikado and Santa Fe Types 


This is an indication of the reduction in repair costs which can be expected 
when the maintenance problem is directly considered in locomotive design. 


Among the 
Clubs and Associations 


Cananian Raitway Cius.—On Decem- 
ber 12 at 8 p. m. at the Windsor Hotel, 
Montreal, A. R. White, chief sanitary in- 
spector of the Canadian National, will pre- 
sent a paper on Some Thoughts on Our 
Transportation Services. 

New York Rartroap Cius.—The six- 
tieth anniversary dinner of the New York 
Railroad Club will be held in the Grand 
Ballroom of the Hotel Commodore, New 
York, on Thursday, December 15, at 7 p. m. 
An interesting speaking program and spe- 
cial entertainment features have been pro- 
vided for the evening. 

Rarrway CLUB or PitrspurcH.—At the 
meeting of the Railway Club of Pittsburgh 
which will be held at 8 p. m. on December 
22 at the Fort Pitt Hotel, Pittsburgh, Pa., 
Dr. Phillips Thomas, research engineer of 
the Westinghouse Electric & Manufactur- 
ing Company at East Pittsburgh, will pre- 
sent a paper on “Electrons at Work and at 
Play.” 

Western Rattway Crus.—Rufus C. 
Dawes, president, A Century of Progress, 
will discuss the “Chicago World's Fair 
Centennial Celebration before the meeting 
of the Western Railway Club which will 
be held at 7 p. m. on December 12 at the 
Hotel Sherman, Chicago. The special fea- 
tures of the evening will be the Ladies’ 
Night dinner, dancing and entertainment. 

New Enctanp RatLroaD CLus.—Some 
phases of the Present Railroad Situation 
will be discussed by C. E. Smith, vice- 
president of the New York, New Haven 
& Hartford, before the meeting of the New 
England Railroad Club which will he held 
on December 13 at the Hotel Statler. 
Boston, Mass., following dinner at 6:30 
p.m. 

INDIANAPOLIS Car INSPECTION ASSOCIA- 
TION.—The A.R.A. interchange rules were 
discussed at the meeting of the Indianapolis 
Car Inspection Association held at the 
Hotel Severin, Indianapolis, Ind., on De- 
cember 5. 

NortHwest Car MEN’s ASSOCIATION.— 
J. Marshall, special representative of the 
American Railway Association, was the 
speaker at the December 5 meeting of the 
Northwest Car Men’s Association. 

CENTRAL RAILWAY CLUB oF BUFFALO.— 
The December 8 meeting of the Central 
Railway Club was under the auspices of 
the Terminal Train Masters and General 
Yard Masters Association of the Niagara 
Frontier. It consisted of a musical sketch 
portraying everyday life in a railroad yard 
office, supported by a cast of twelve people. 
It was entitled “The Yardmaster,” or “No 
One Goes Out When 95 Comes In.” The 
officers for 1933 were also elected at this 
meeting. 

Paciric Rartway Crius.—The Pacific 
Railway Club held its Annual Associate 
Members Night at the Transportation 
Club, San Francisco, Cal., on December 8. 
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NortHwest Car MEn’s ASSOCIATION.— 
With its October meeting, this association 
completed the first year of its existence, 
during which the membership grew to a 
total of 1,015 and a substantial bank bal- 
ance was set up in favor of the association. 
Inasmuch as the first 12 months were 
more or less a period of organization for 
the association, and particularly in view 
of the excellent results secured with the 
present officers, the association voted at its 
October meeting to continue the present 
incumbents in office. It was also decided 
to add to the officers a third vice-presi- 
dent in the person of F. G. Moody, master 
car builder of the Northern Pacific. The 
officers of the association, therefore, for 
the ensuing year will include: President, 
F. J. Swanson, general car department 
supervisor, C. M. St. P. & P., Minneapolis, 
Minn,; first vice-president, J. M. Ryan, 
assistant master car builder, C. St. P. M. 
& O., Hudson, Wis.; second vice-president, 
G. J. Conklin, foreman of inspectors, Soo 
line, Minneapolis; third vice-president, 
F. G. Moody, master car builder, Northern 
Pacific, St. Paul, Minn.; treasurer, F. S. 
Leavitt, auditor, Minnesota Transfer Rail- 
way Company, St. Paul Minn.; secretary, 
E. N. Myers, chief interchange inspector, 
Minnesota Transfer Railway Company, St. 
Paul, Minn. 


Club Papers 


Air-Brake Maintenance 


Car ForemMan’s ASSOCIATION OF CHI- 
caGo.—Meeting held at Chicago, Novem- 
ber 14. Subject, Maintenance and Repairs 
to Air Brakes, by L. M. Carlton, mechan- 
ical expert, Westinghouse Air Brake Com- 
pany. “Efficient air brakes are an asset 
—not a liability. They are a dividend- 
earner, as well as a safety device,” is the 
pertinent manner in which Mr. Carlton 
summarized his address. The paper was 
replete with practical suggestions regarding 
maintenance methods and practices essen- 
tial to the satisfactory performance of air- 
brakes in train operation. Such details as 
the elimination of foreign matter from the 
air-brake system; the secure attachment of 
brake cylinders, with carefully applied cyl- 
inder packing cups and cylinder protectors: 
thoroughly-overhauled triple valves and 
other valve mechanism; and correctly-pro- 
portioned foundation brake rigging, were 
strongly emphasized. The practical value 
of the suggestions for improved air-brake 
maintenance that were advanced in the 
paper was indicated by the extensive dis- 
cussion participated in by a considerable 
number of air-brake instructors and car- 
department supervisors. 


Railway Stores Department 
Problems 


Western Railway Club.—Meeting held 
Monday evening, November 21, at the 
Hotel Sherman, Chicago. Subject “Rail- 
way Stores Department Problems,” pre- 
sented by D. C. Curtis, chief purchasing 
officer, Chicago, Milwaukee, St. Paul & 
Pacific, Chicago. {Predicting radical 
changes in transportation within the next 
two years, which are inevitable in a pro- 
gressive nation, Mr. Curtis said that it is 
important for railway officers to adapt 
themselves to these changes and not make 
the mistake of opposing them. He main- 
tained that too often railway department 
heads feel that they can economically 
handle the material requirements of their 
respective departments themselves, whereas 
this practice usually results in a surplus of 
materials, duplicate stocks, etc. The shop 
foreman, being judged by the number of 
locomotives or cars turned out each month. 
naturally will take no chances of being out 
of material needed to secure this output. 
The foreman of the operating department. 
also being judged by the performance of 
this department, has a tendency to carry 
an excessive stock to protect operation. 
(Regarding the subject of railway manu- 
facture and purchases, the following two 
highly-pertinent paragraphs are quoted 
from the conclusion of Mr. Curtis’s ad- 
dress: “We have the problem of repairing 
material necessary for replacement and the 
problem of manufacturing items which it is 
not practical to purchase. A railroad is 
organized for the purpose of providing 
transportation, and the financial control is 
too far removed from the actual operations 
for any railroad to make a success in 
manufacturing any items that can be pur- 
chased. A railroad has so many places 
for every dollar that it cannot advantage- 
ously invest these dollars in manufactur- 
ing machinery and appliances necessary to 
compete with the modern manufacturing 
plants that turn out material under pro- 
duction methods at the lowest possible cost. 
{During the depression, we have some- 
times felt that there is nothing left, that 
there is no activity, no orders, etc.; yet the 
railroads spent over $223,000,000 in the first 
six months of 1932. While we should have 
spent a great deal more fully to maintam 
the properties, we have materially helped 
industry, and we have safely maintained 
the service. With the co-operation of rail- 
road men and the supply men who lend 
their assistance in furnishing material, m 
providing and directing the technical help 
to develop new devices, engines, cars, etc. 
we are going to work our way out of the 
depression, and the railroads are going to 
continue to be the important factor in 
transportation and give returns that will 
be satisfactory not alone to the patrons. 
but to the investors as well.” 


(Turn to next left-hand page) 
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HALVE 


the work of main pins and you 


CUT DOWN 


on repairs .... 


Clearance limitations and other considerations 


The expense incident to the operation of a locomo- 
tive with the old style design above amounted to 
$0.012 per mile for material, $0.006 per mile for la- 
bor, or a total of $0.018 per mile for maintenance of 
rods and bushings. During the period of operation, 
the investment expense in the locomotive amounted 
to $0.238 per mile. 


With Tandem Main Rod design, the expense incident 
to the operation amounted to $0.002 for material, 
$0.001 for labor, or a total of $0.003 per mile for 
maintenance of rods and bushings. During the period 
of operation, the investment expense in the locomo- 
tive amounted to $0.196 per mile. 


have restricted the size of main pins while the 
forces they transmit have mounted steadily. 


As a result the main pins are over-stressed and 
maintenance has been high. 


But the Tandem Main Rod Drive overcomes this 
over-stressing by dividing the piston thrust over 
two sets of main pins and axles. 


This halving of work has reduced maintenance 
substantially. 


On a large eastern railroad a full year’s test 
showed that on 2-10-2 type locomotives the 
Tandem Main Rod Drive reduced the expense 
of maintaining rods and bushings from $0.018 
per mile to $0.003, saving $0.015 per mile and 
reducing expense 83.3%. 


Apply this percentage to your own cost and 
see what the Tandem Main Rod Drive would 
mean in your service. 


FRANKLIN RAILWAY SUPPLY CO., Inc. 
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Conditioning Cars for Flour 
Loading 


Northwest Car Mews Association. — 
Meeting held in the Minnesota Transfer 
Y. M. C. A. building, St. Paul, Monday 
evening, October 3. Paper entitled “Flour 
Loading,” by O. W. Galloway, claim agent, 
Pillsbury Flour Mills. {In the course of 
this extensive and comprehensive discus- 
sion of the requirements for railway 
equipment to handling flour loading satis- 
factorily. Mr. Galloway covered many 
mechanical conditions of great interest to 
car men throughout the country. He 
described the entire operation of grain 
handling, flour manufacture and delivery 
of fidur to destination. {Regarding the 
selection of proper cars, Mr. Galloway 
said: “In selecting equipment for the load- 
ing of grain products, a more rigid inspec- 
tion is required than in selecting a car 
for grain. First, the car should be ex- 
amined for leaks in the roof, which will 
permit water or cinders to enter, particu- 
larly at the corners and sides of the car, 
for if the sides of the car have nail holes 
which penetrate through them, if the car 
is in a rain storm for any length of time, 
water will enter and usually damage from 
one to five sacks. You can readily see 
what would happen on a car that was full 
of nail holes on the sides. These nail holes 
should be caulked with a caulking material, 
usually termed car cement, as when a car 
is permitted to load in this condition, we 
are running a hazard of a claim. Next it 
should be observed as to whether the doors 
fit tightly at the sides and the top, as a 
loose-fitting door will permit damage from 
cinders and dirt; also water. In examining 
the interior of the car, the floor should he 
smooth and free from protruding nails and 
bolts, particularly at the end where the 
king bolts or pins are, the plate should be 
countersunk and flush with the floor. On 
some equipment, insufficient bolts were 
used, permitting one edge of the board to 
warp upward, causing a sharp obstruction 
which damaged and tore sacks under the 
impact of the switch movement. Where 
holts are applied to the floor, it is prefer- 
able to use a flat, round-headed bolt, and 
countersink so that it is flush. Where nails 
are used, they should be heavily-barbed 
nails or cement-coated, and should be 
driven perpendicularly, not at 85 or 90 
deg. angle, as where nails are applied on 
an angle, the motion of the car will im- 
mediately pull the nails outward which will 
damage any commodity in paper cartons or 
jute sacks. The door posts should be flush 
with the side of the car, and false door 
posts usually installed for the nailing of 
grain doors should be taken out, as the 
false door posts, usually made of two by 
fours, narrow the car in the doorway four 
inches, and when a shift takes place and 
the load passes this narrow point, the re- 
sults are that the ends of the sacks coming 
in contact with the door posts are cut off 
or torn out.” In cases of damage to lad- 
ing, Mr. Galloway said: “Where cars do 
develop damage in transit, the agent, I be- 
lieve, could almost 100 per cent eliminate a 
recurrence of such damage if he would 
report the true conditions of the cars, as 
to what caused the damage. For instance, 
if a car leaked cinders or water, had rough 


December, 1932 


floor, splintered sides, or defective door 
posts, if these were reported immediately 
to the mechanical department and this car 
were not permitted to move under a load 
again until repaired, it would be a step in 
the direction of the elimination of claims. 
I am positive that this procedure is not 
followed out, as in the thousands of re- 
ports which I have personally handled, I 
have not seen a single instance where a 
report was made as to the defects of the 
car, or any suggestion made whereby a 
second loss could be reduced or prevented. 
These notations and reports at destination 
should be given to the consignee to accom- 
pany his claim to the shipper. These re- 
ports are very valuable to the shipper, as 
they give him an opportunity to correct and 
modify such items as can be directly at- 
tributed to the consignor. If a shipper 
does not receive these reports, he has no 
opportunity to correct the method of 
handling. A copy of the report should be 
sent directly to the proper railroad officials, 
in order that they also may take immedi- 
ate steps to prevent a recurrence.” Mr. 
Galloway closed his paper with an earnest 
appeal to the shippers, transportation com- 
panies and the consignees, the complete co- 
operation of all three of which is essential 
to prevent the recurrence of damage and 
attendant damage claims which benefit no 
one and represent a preventable loss and 
tax upon industry. 


Directory 


The following list gives names of secretaries, 
dates of next or regular mectings and places of 
meeting of mechanical associations and railroad 
CHUDS S 
AIR-BRAKE Assocration.—T. L. Burton, Room 

anos Grand Central Terminal Building, New 
ork. 

ALLIED RarLway SurpLY Associatiox.— PF., W. 
Venton, Crane Company, Chicago. 

AMERICAN RaiLway Association,—Division V. 
y MecnanicaL.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—FEgurpMent Paintine Sec- 
TIoN—V. R. Hawthorne, Chicago. 

Division VI.—PURCHASES AND Storrs.— 
W. J. Farrell, 30 Vesey street, New York. 

Division 1.—Sarety Sectiox.—J. C. 
Caviston, 30 Vesey street, New York. 

Diviston VITI.—Car Seravice Divistox.— 
C. A. Buch, Seventeenth and H streets, 
Washington, D. C. 

AMERICAN RatLway Toot Foremen’s Associa- 
Tion.—G, G. Macina, 11402 Calumet avenue, 
Chicago, 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
~-Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

RatLroap Diviston.—Marion B. Richard- 
son, associate editor, Railway Mechanical 
Engineer, 30 Church street 

Macnine SHop Practice Divistoy.— 
R. E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

MatTeriAts Hanptinc Duivision.--M. W. 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

Or ann Gas Power Diviston.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fues Division W. G. Christy, Depart- 
ment of Health Regulation, House, 
Jersey City, N. |] 

AMERICAN SOCIETY FOR STEEL Treatinc.—W. I. 


Court 


Eiseman, 7016 Euclid avenue, Cleveland, 
Ohio. 

AMERICAN SOCIETY ror Testing MATERIALS. — 
C. L, Warwick, 1315 Spruce street, Phila- 
delphia, Pa. 

American  Werpixng Soctety.—Miss M. M. 
Kelly; 29 West Thirty-ninth strect. New 

OTK. 


ASSOCIATION oF RarLway ELECTRICAL ENGINEFRS. 
——Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, HI. 

Casanias Rattway Crus.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
mectings, second Monday of each month ex- 
cept in June. July and August at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT OFFICERS Assocratiox.--A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 
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Car Foremen's Asscciation oF CHicaco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month except June, July and August, Audi- 
torium Hotel, Chicago, TI. 

Car Foremen’s Association oF Omana, Council 
Bluffs and South Omaha Interchange.—Geo, 
Kriegler, car foreman, Chicago, burlington 
Å Guiney; Sixteenth avenue and Sixth 
street, Council Bluffs, Towa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Cextran Rarway Cries or Burrato.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month, except June, July and August, 
at Hotel Statler. Buffalo. 

Cincinnati Rattway Crurn.—D. R. Boyd. 2920 
Utopia Place, Hyde Park, Cincinnati. Reg- 
ular omecting, second Tuesday, February, 
May, September and November. 

Creveranp Rateway  Crup.—F. B. Frericks. 
14416 Alder avenue, Cleveland, Ohio. Meet 
ing second Monday each month, except Tune, 
July and August, at the Auditorium, Brother. 
hood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

Eastern Car Foremen’s Association.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS Car INSPECTION Assocratiox.—P_ 
M. Pursian, chief clerk to superintendent of 
shops. C. C. C. & St. L., Beech Grove, Ind. 
Regular meetings first Monday of each 
month, except July, August and September. 
at Hotel Severin, Indianapolis, at 7 b. m. 
Noon-day luncheon,, 12:15 p. m. for Execu- 
tive Committee and men interested in the 
car department. ` 

INTERNATIONAL RAILROAD MASTER RLACKSMITU'S 
Assocration.—W. J. Mayer, Michigan Ceu- 
tral. 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL RaiLway FUEL Association — 


T. D. Smith, 1660 Old Colony building. 
Chicago. à . 
INTERNATIONAL Rattway GENERAL ForeMey’s 
AssocraTion.—William Hall, 1061 W. Wa 


basha street, Winona, Minn. i 

Master BOILERMAKER'S ASSOCIATION. —A. F. 
Stiglmeier, secretary, 29 Parkwood street. 
Albany. N. Y. 

NaTtienaL Sarety Councir—Sreamw Panra 
Sectiox.—W. A. Booth, Canadian National, 
Montreal. Que. 

New En RICKARD Civrr—W. E. Cade. 
Jr., 683 Atlantic averve. Boston, Mass. Rev 
ular meetin7, second Tuesday in each month. 
excepting June. Tuly, August and September, 
Hotel Statler. Boston, 

New York Rartroap Crvr.—D. W. Pye. Room 
527, 30 Church street. New York. Meetings. 
third Fridav in each month, except June. 
Ivly and August. at 29 Wet Thirty-ninth 
street. New York. 

Nortuwest Car Men's g 
Myers, chief interchange irspector. Minne- 
sota Transfer Railway, St. Panl, Minar. 
Meeting frst Monday cach month. excert 
Tune, July and August. at Minnesota 
Transfer Y. M. C. A. Gymnasium building. 
St. Paul. ; E 

Paciric RaiLway Crus.—W. S. Wollner. P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursdav of each month in 
San Francisco and Oakland. Cal., alternately. 

Ramway Business Association.—P. H. Miduie. 
ton (Treas. and Asst, Sec.), First Nations: 
Rank building, Chicago. 

Rareway Car Men’s CLUR oF PEORIA anD PEKIN. 
—-C. 1.. Roberts. R. F. D. 5, Peoria. T1. 
Rartway CLuB of Pittssuren.—J. D. Conway. 

1841 Oliver building, Pittsburgh, Pa. Rez 
ular meeting fourth Thursday in month. ex- 
cept June, July and August, Ft. Pitt Hotel. 

Pittshurgh, Pa. 

Rau.way Fire Protection Assocratiox.—R. R 
Hackett, Baltimere & Ohio. Baltimore. Md. 

Raiway Suppry MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building. Pitts- 
burgh. Pa. Meets with Mechanical Divisien 
and Purchases and Stores Division, American 
Railway Association. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB — 
A. T. Miller. P. O. Box 1205. Atlanta. Ga. 
Regular meetings third Thursday ir January. 
March, May, July. September and November. 
Annual meeting, third Thursday in November. 
Anslev Hotel. Atlanta, Ga. 

Suppty Men's Association.—-E. H. Hanenck. 
treasurer, T.ouisville Varnish Company. 
Louisville, Ky. Meets with Equipment 
Painting Section. Mechanical Division Amer- 
ican Railway Association. $ 

Toronto Raitway Crve.—N. A. Walford, dis- 
trict supervisor car service, Canadian Na- 
tional, Toronto, Ont. Meetings first Friday 
of each month except June, July and August. 

TRAVELING ENGINEER'S Associarios.—W. O, 


Assoctation.—EF. N. 


Thompson, 1177 East Ninety-eighth street. 
Cleveland, Ohio. s 

Western Raitway Crcr—]. H. Nash. 1191 
Peoples Gas building, Chicago. Regular 


meetings third Monday in each month ex 
cept June, July, August and September. 
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MODERN POWER 
MEETS 
PRESENT-DAY 
DEMANDS 


Higher Speeds, Heavier Trains and Longer 
Runs—these demands are being imposed on 
locomotives today, and the older power is failing 
to meet them economically. 


Modern Transportation Requirements demand 
Modern Motive Power—big-boilered, high- 
wheeled locomotives, designed and equipped for 
the special conditions to be met, and developing 
maximum power output per ton of locomotive 
weight. 

Such locomotives, wherever used, are demon- 
strating that— 


It takes Modern Locomotives to make money these days! 


THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA 


THE CINCINNATI UNION TERMINAL has 
awarded a contract for the installation of 
direct steaming and boiler washing equip- 
ment at its engine-house at Cincinnati, 
Ohio, to the Railway Engineering Equip- 
ment Company, Chicago, at a cost of 
$48,000. 


Increases in Shop 
Employment 


More THAN 300 additional men are to be 
given employment on the Minneapolis & 
St. Louis on a program involving the dis- 
mantling and scrapping of 21 locomotives, 
1,606 freight cars, 35 passenger coaches 
and 42 work cars, which will require an 
expenditure of $35,000. Authority for this 
work, which will commence on December 
12, has been authorized by the United 
States District Court at Minneapolis, 
Minn., the M. & St. L. being in receiver- 
ship. 

Fifteen hundred additional men have been 
employed five days a week in the New 
York Central’s car shops at East Buffalo, 
N. Y. and Indianapolis, (Beech Groove) 
Ind., since December 1. Of the three plans 
suggested in its application to the Recon- 
struction Finance Corporation for a loan 
of $2,500,000 to increase employment, the 
railroad has selected that one which calls 
for repairing 10,000 of its 50- and 55-ton 
steel box cars and 3,000 automobile box 
cars. The program is tentative and if con- 
ditions require, part of the money may be 
diverted to other uses, such as repairing 
locomotives. The program adopted will 
provide work also for 1,000 other men for 
five months in factories that supply ma- 
terials used in making the repairs. The 
loan is to be advanced in monthly install- 
ments of $350,000. 

The Angus Shops of the Canadian 
Pacific and other large shops of the system 
reopened the latter part of November. 

“Under this arrangement,” according to 
an announcement made on November 23, 
“approximately 8,000 men will be employed 
by the company, including those at Angus 
Shops, Montreal; McAdam, Carleton Place, 
Toronto, North Bay, Winnipeg, Calgary 
and Vancouver.” 


From Collection of George M. Sittig 


NEWS 


D. L. & W. To Convert Four 
Locomotives 


THE DELAWARE, LACKAWANNA & WEST- 
ERN has arranged to convert four light 
fast-freight locomotives to modern high- 
power switchers at its locomotive shops, 
Scranton, Pa. This work will be in addi- 
tion to the regular repair and maintenance 
work which the shops are called upon to 
perform. The necessary frames, wheel cen- 
ters and driving-boxes, aggregating some 
90,000 tb. of cast steel, and driving-wheel 
axles and tires, approximating 45,500 1b. 
of wrought steel, are being contracted for 
and the work of converting these loco- 
motives will get under way as soon as these 
parts can be fabricated and delivered. Some 
3,425 man-days of eight hours each are 
involved and it will be about four months 
before the last locomotive will be turned 
out of the shops. When completed, it is 
expected that these switchers which will 
be of the 0-8-0 type, will be placed in 
service on the Scranton division. 


Interchange of Cars Equipped 
with Experimental Brake 


BASED on the results of the American 
Railway Association power-brake investi- 
gation, the Westinghouse Air Brake Com- 
pany and the New York Air Brake Com- 
pany have submitted a new Type-AB 
freight brake equipment, which promises 
important improvements over the present 
standard brake in application and release 
functions. It is also designed to reduce 
ordinary maintenance costs and provide for 
such modification as to restore its charac- 
teristics to that of the present brake, if 
found necessary. To determine the merits 
of the new brake for general service and 
ascertain to what degree it will prove 
effective in reducing maintenance costs, 
arrangements have been made for the 


application of the Type-AB brake to a 
considerable number of cars. 

To facilitate interchange of cars equipped 
with the new brake, the American Railway 
Association, Mechanical Division, has re- 
cently authorized the addition of a new 


Boston & Providence 4-4-0 type locomotive “Daniel Nason” 


518 


Railway Mechanical Engineer 


note under Par. 3, Sec. A, of Interchange 
Rule 3, as follows: “Note: Cars equipped 


_with the new experimental design of air- 


brake equipment, designated as ‘AB’ and 
stenciled “AB brake experimental,’ will be 
accepted in interchange on or after Novem- 
ber 15, 1932.” The General Committee, in 
Circular No. D.V.-793, requests that ap- 
propriate instructions be issued on each 
road to permit the free interchange of cars 
equipped with the experimental “AB” air 
brake. 


Report of Car Service 
ivision, A. R. A. 


As A RESULT of a gradual reduction in 
recent years in the amount of rolling stock 
owned, the railroads of this country now 
have fewer freight cars and locomotives 
than at any time in the past decade, ac- 
cording to the annual report of the Car 
Service Division, American Railway Asso- 
ciation. 

“The reduction,” said M. J. Gormley, 
chairman of the division, in submitting the 
report, “in ownership of freight cars and 
locomotives has been made possible by the 
modernization of existing railway equip- 
ment. This, together with the fact that 
the handling of freight traffic has been 
expedited and operating efficiency greatly 
improved in recent years, has resulted in 
a constant improvement of service to the 
public. 


“Freight cars owned by the railroads of 
this country now total 2,141,647 cars, a 
reduction of 223,025 cars or 9.4 per cent 
compared with the number owned in 1925, 
when the ownership was the highest on 
record. The average capacity of freight 
cars today, however, is 47.07 tons, an in- 
crease of nearly two and one-half tons 
since 1925 and an increase of 3.71 tons in 
the past ten years. 


“Ownership of locomotives on October 
1, 1932, totaled 52,936, a reduction of 12,- 
135 or 18.6 per cent compared with the 
number owned in 1924, which marked the 
highest number on record in any one year. 
At the same time, there has been an in- 
crease of 16.4 per cent in the tractive 
power of locomotives and for the ten year 
period, an increase of 19.4 per cent.” 

Regarding freight traffic this year, Mr. 
Gormley said: 

“Due to the movement of crops and fuel, 
together with some greater stimulation in 
business activity, there has been an im- 
provement in freight traffic this fall com- 
pared with earlier months. Beginning with 
the week ended on August 6, when 496,033 
cars were loaded with revenue freight, 
there was a steady increase up to the week 
ended on October 15, when 650,578 cars 
were loaded. This was an increase of 31.2 
per cent compared with the week of 
August 6. In 1931 for the same period, 
there was an increase of only 5.9 per cent, 
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and in 1930, an increase of only 8.9 per 
cent. For the same period in 1921, the 
increase was 22.7 per cent. These com- 
parisons show there has been a greater 
percentage of increase for this period in 
1932 than ordinarily occurred in previous 
years.” 


Substitution of Type-E Knuckles 


Tune A. R. R., Mechanical Division, has 
recently authorized the substitution of the 
Type-E coupler knuckle with the 9-in. face 
for repairs to the Type-D coupler, at no 
increase in cost to the purchaser, and 
with a number of attendant advantages. 

The Type-E knuckle, by means of the 
projecting shelf at its locking face, will 
support the lock in an upright position, thus 
eliminating the contact and wear between 
the top front face of the lock and the inner 
front face of the bar. This difference in 
supporting the lock will also improve lift- 
ing the lock for coupler operation. 

By the same means of improving the 
support for the Type-D lock, it will be 
impossible for the “D” top-lock lifter to 
become locked beneath the anti-creep lug 
when “D” couplers are fitted for top 
operation. 

The “E” kunckle applied to the “D” 
coupler provides a more positive anti- 
creep feature, whether the coupler is fitted 
for top or bottom standard or for rotary 
bottom operation. 

Laboratory tests have proven that the 
“E” knuckle is stronger than the “D” 
knuckle. This improvement is partially 
the result of the better support of the “E” 
knuckle, due to the improved locking 
condition. 

The General Committee has authorized 
the manufacturers to scrap the patterns and 
core boxes for the Type-D knuckle and to 
fill any requisitions for 9-in. face Type-D 
knuckles with the 9-in. face Type-E 
knuckles at the same price as the 9-in. 
face Type-D knuckles. 

This action in no way affects the stand- 
ard ll-in. face “E” knuckle which is 
standard with the Type-E coupler and only 
applies to replacing 9-in. face “D” knuckle 
with the 9-in. face “E” knuckle for re- 
pairs to Type-D couplers. 


Results of Mechanical Division 
1932 Letter Ballot 


At THE session of the American Railway 
Association, Mechanical Division, held in 
Chicago, June 23 and 24, 1932, the recom- 
mendations from various committees were 
ordered submitted to a letter ballot of the 
members. These recommendations, total- 
ing 45 in number, to amend the standard 
and recommended practice of the division, 
were approved, effective March 1, 1933, 
except proposition No. 5 covering recom- 
mended practice for the standardization of 
300-Ib. globe and angle valves for steam 
locomotives, the effective dates for which 
will be recommended by the Committee on 
Locomotive Construction in its report at 
the 1933 annual meeting. Also, the recom- 
mendations to amend the loading rules of 
the division were approved, effective Janu- 
ary 1, 1933. 

The detailed results of the letter ballot 
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are covered in Mechanical Division circu- 
iar No. D.V.-792, which shows favorable 
action regarding recommendations of th 
various committees, as follows: y 


Electric Rolling Stock.—(1) On the proposition 
to adopt a standard system of nomenclature tor 
axle and truck arrangement of electric locomo- 
tüves and internal-combustion engine locomotives 
having electric transmission 

Specifications for Materials—(2) On the prop- 
osition to revise the recommended practice specifi- 
cations for heat-treated carbon-steel helical springs 

(3) On the proposition to substitute recom- 
mended practice specifications for unions, com- 


bustion union fittings and screwed pipe fittings, 
black and galvanized, for 300-lb. pressure for 
the present recommended practice specifications 


for unions and combination union fittings, black 
and galvanized for 300-Ib. pressure 

(4) On the proposition to revise Sec. 2, tension 
tests of recommended practice specifications for 
malleable iron castings 

Locomotive Construction.—(5) On the proposi- 
tion to adopt as recommended practice, standardi- 
zation of 300-Ib. globe and angle valves for steam 
lucomotives. (Note: Since the above recom- 
mendation for standardization of globe and angle 
valves for 300-lb. pressure was submitted to 
letter ballot, the committee has further checked 
the drawings and dimensions and finds that a 
number of errors exist. Arrangements have, 
therefore, been made to lay out each size of 
both valves to full size and carefully recheck 
all of the dimensions. It is expected that this 
work will be completed in time to be included 
in fhe 1933 report of the committee, at which 
time recommendation will be made as to the 
effective date tor this recommended practice.) 

Leading Rules.—(6) On the proposition to re- 
vise tables in Loading Rule 13 

(7) On the proposition to revise tables in 
Loading Rule 23 

(8) On the proposition to revise cuts and 
tables in Loading Rule 30 

(9) On the proposition to revise Loading Rule 


(10) On the proposition to adopt new Loading 
Rule 141 B 

(11) On the proposition to revise the first sen- 
tence of Loading Rule 201 . 

(12) On the proposition to revise Loading Rule 


14 

(13) On the proposition to revise the third sen- 
tence of Loading Rule 217 

(14) On the proposition to revise the second 
sentence of the first paragraph of Loading Rule 


4 

(15) On the proposition to revise the last sen- 
tence of Loading Rule 228 and eliminate the 
second sentence of note under this rule 

(16) On the proposition to revise the list of 
material shown on page 182 of the loading rules 
under Loading Rule 238 

(17) On the proposition to revise Loading Rule 


49 

(18) On the proposition to add a new para- 
graph to Loading Rule 250-A | 

(19) On the proposition to r&vise Loading Rule 


259 

(20) On the proposition to revise Fig. 87 under 
Loading Rule 262 i 

(21) On the proposition to revise Loading Rule 
302 


(22) On the proposition to revise Loading Rule 


2 i 

(23) On the proposition to revise Fig. 104 un- 
der Loading Rule 30 

(24) On the proposition to revise Sec. (a) of 
Loading Rule 306 

W heels.—(25) On the proposition to revise the 
recommended practice specifications for cast iron 
wheels 

(26) On the proposition to adopt tread and 
flange contour shown as Fig. in Circular 
D.V.-778, as standard for all standard multiple- 
wear wrought steel and stcel-tired wheels 

(27) On the proposition to revise the recom- 
mended practice symbols for marking defective 
cast iron and cast steel wheels 

(28) On the proposition to revise the recom- 
mended practice symbols for marking defective 
wrought steel and steel-tired wheel$ 

Couplers and Draft Gears.—(29) On the prop- 
osition to revise the recommended practice specifi- 
cation for separate followers for draft gears 

(30) On the proposition to permit reclamation 
of cracked cast steel coupler yokes by welding 
within specified limits 

(31) On the proposition to advance the recom- 
mended practice specifications for coupler yokes 
to standard 

(32) On the proposition to approve the 1-inch- 
diameter hair-pin draft-key retainer as an alter- 
nate for the present A. R. A. retainer 

Car Construction.—(33) On the proposition to 
adopt new designs for C, D and H springs, as 
recommended practice in place of present springs 
C, D and H, and to withdraw from the Manual 
tentative designs of springs L, M, N, O and P 

(34) On the proposition to revise the design of 
standard journal boxes C, D, E and F eè 

On the proposition to revise the standard 

specifications for journal-box lids 

(36) On the proposition to adopt as standard, 
specifications for relined journal Pëatings, includ- 
ing necessary modifications in the interchange 


rules 

(37) On the proposition to change heading for 
table shown on page 24A, Section D, Manual of 
Standard and Recommended Practice 

(38) On the proposition to adopt as recom- 
mended practice designating letters and definition 
for refrigerator car designed primarily for trans- 
portation of solid carbon dioxide 

(39) On the proposition to revise the recom- 
mended practice definition for “BH” cars. 

(40) On the proposition to adopt designs and 
specifications for standard steel-sheathed wood 
lined box car 

Brakes and Brake Equipment.—(41) On the 
Proposition to substitute for the sketch and text 
now shown on_page 3, Section E, Manual of 
Standard and Recommended Practice, the four 
dimensioned sketches illustrating designs and ap- 
plication of non-patented supports, designated as 
Plan 1, 2, 3 and 4 in Circular D. V. 770. 

(42) On the proposition to adopt recommended 
practice for air-brake piping 

(43) On the proposition to adopt recommended 
practice for location of emergency valve and car 
discharge valve on cars having observation plat- 
forms 

(44) On the proposition to revise the test code 
for triple valves 

(45) On the proposition to adopt as standard 
the retaining valve cup described in report of 
the committee to the 1928 annual meeting. 


Supply Trade Notes 


Hucu Benet, since 1927, manager of 
the Holyoke, Mass., works of the Worth- 
ington Pump & Machinery Corporation, 
has been appointed manager of its Har- 
rison, N. J., works. 


T. R. Wytes, until recently vice-presi- 
dent and chairman of the board of the 
Detroit Graphite Company, Detroit, Mich., 
has become associated with the Armstrong 
Paint & Varnish Works, Chicago. 


Georce M. SHarer, who has been con- 
nected with the Link-Belt Company of 
Philadelphia, Pa., in various capacities for 
the past 32 years, has been appointed sales 
manager of its eastern division, with head- 
quarters at Philadelphia. In this capacity, 
he has direct supervision of sales of all 
of the company’s offices in the Atlantic 
Coast states. 
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Georce B. ALLISON, supply manufac- 
turers’ representative, 50 Church street, 
New York, has been appointed representa- 
tive in the eastern territory for the In- 
destructo Glass Corporation, Farmingdale, 
Long Island, N. Y., manufacturers of 
laminated glass. 

THe Wuitcoms Locomotive COMPANY, 
Rochelle, Ill., a subsidiary of the Baldwin 
Locomotive Works, has acquired the busi- 
ness, inventory and good-will of the Mil- 
waukee Locomotive Manufacturing Com- 
pany, Milwaukee, Wis., a subsidiary of the 
Westinghouse Air Brake Company. 

THe Morrison METALWELD PROCESS, 
Inc., Buffalo, N. Y., welding engineers and 
contractors, specializing in railway track 
and bridge repairs, has established a New 
York office at 30 Church street, with 


(Turn to second left-hand page) 


519 


17 RAILWAY MECHANICAL ENGINEER s DECEMBER, 1932 


wb 
QUALITY AL LWAY S.A = 
QUALI Y=@A1 V CW AY Sit 


ECONOMICAL 


because 


It's much cheaper for a 
railroad to buy Alco Forg- 
ings than to equip, main- 
tain and operate shops to 
manufacture them. 
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“INSURE MAXIMUM TON-MILES FOR 
THE FEWEST MAINTENANCE DOLLARS— 


HAT means economy. Their great strength and durability give maximum 
insurance against the engine failures which jeopardize earning power and 
pile up maintenance expense—that means more economy plus safety. 


Dependable locomotive performance is so important that there should be no 
compromise with quality in locomotive forgings. And there are no short cuts to 
high quality. 


The manufacture of quality forgings involves a series of necessary scientific 
operations. Each must be carefully executed under technical control and prop- 
erly correlated for best results. 


ALCO quality forgings are made from billets which must pass rigid tests for 
chemical properties and physical soundness. High carbon steels are subjected to a 
tensile test and alloy steels to a full section macroscopic test. The billets are prop- 
erly preheated before forging, using indicating and recording pyrometers to elim- 
inate guesswork and the human element. The forgings are formed on presses and 
hammers of sufficient capacity to insure proper penetration well into the mass. The 
forgings are then heat-treated, again under pyrometer control, to insure the best in 
grain refinement and the highest ductility with the desired tensile strength. 


Experience proves that these forgings stand up under the severe stresses of 
hard service. 


American Locomotive Company== 
30 Church Street New York N.Y. 


Pearce P. Williams and James Isaacs as 
district representatives. Offices have like- 
wise been established in the McLachlen 
building, Washington, D. C., with J. R. 
Forney as district sales engineer, and The 
Howard P. Cook Company, Bridgeport, 
Conn., have been appointed to represent 
the company in the New England district. 
George J Slibeck, formerly sales engineer 
with the Pettibone Mulliken Company is 
now associated with Morrison Metalweld 
Process, Inc., in the same capacity, at its 
Chicago headquarters. 


R. E. Robillard 


THE FRIGIDAIRE CoRPORATION, Dayton, 
Ohio, refrigeration subsidiary of General 
Motors, has entered the railway-equipment 
field with the introduction of complete air- 
conditioning equipment for sleeping cars, 
club and observation cars, diners and day 
coaches. The new air-conditioning equip- 
ment, according to E. G. Biechler, presi- 
dent and general manager, is a joint de- 
velopment of the General Motors Research 
Laboratories in Detroit, Mich., and Frigid- 
aire’s Engineering Division in Dayton. A 
separate factory division has been es- 
tablished in Dayton for the new sales and 
engineering. This unit will be known as 
the Railway Air-Conditioning Division. 
R. E. Robillard, air-conditioning applica- 
tion engineer, heads the division as rail- 
way contract representative. The research 
and engineering activity is in charge of 
C. F. Henney, a member of the staff of 
E. B. Newill, vice-president in charge of 
engineering of the Frigidaire Corporation. 


Tuomas P. McGinnis, formerly dis- 
trict sales manager of the Pyle-National 
Company, is now manufacturers’ agent at 
604 Chamber of Commerce building, Pitts- 
burgh, Pa., for the Pyle-National Com- 
pany, Chicago, the Locomotive Finished 
Material Company, Atchison, Kan., the 
Argyle Railway Supply Company, Chicago, 
Ill, and E. W. Carran & Sons Company, 
Covington, Ky. Mr. McGinnis entered 
railway service in 1908 as special apppren- 
tice on the Minneapolis, St. Paul & Sault 
Ste. Marie. Later he served his time as 
machinist apprentice on the St. Louis-San 
Francisco, specializing in gas-electric motor 
cars. Subsequently he was employed by 
the Locomotive Finished Material Com- 
pany, the Dan Patch Lines and the South- 
ern Pacific, during which period he con- 
tinued to devote a major part of his time 
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to motor car work. He entered the em- 
ployment of the Pyle-National Company 
in 1916, serving respectively as representa- 
tive and district sales manager, until July, 
1932. 


Obituary 


DeLtMar W. CALL, who was formerly in 
charge of sales at New York for the 
American Steel Foundries with the title of 
assistant to the president, died at Battle 
Creek, Mich., on November 20, at the age 
of 62 years. 


Personal Mention 


Master Mechanics and 
Road Foremen 


A. R. Ruiter has been appointed master 
mechanic of the Pan Handle-Indiana Ter- 
ritory division of the Chicago, Rock Island 
& Pacific, with headquarters at Shawnee, 
Okla. In the November issue of the Rail- 
way Mechanical Engineer it was incorrect- 
ly stated that Mr. Ruiter had been ap- 
pointed general foreman in the locomotive 
department at Shawnee. Mr. Ruiter was 
formerly master mechanic at Armourdale, 
Kan. 


Obituary 


WiLt1AM Hupson, shop superintendent 
of the Pere Marquette, who died on Octo- 
ber 2, was born on October 29, 1875, at 
Westmoreland, England. He came to this 
country when a young man and was em- 
ployed from 1900 to 1903 as a machinist 


W. Hudson 


on the Iron Mountain at Little Rock, Ark. 
In 1904 he became a pit foreman at the 
Wyoming shops of the Pere Marquette at 
Grand Rapids, Mich.; in 1906, a machinist 
on the Kansas City Southern at Pittsburg, 
Kan.; in 1912, an inspector for the Smith 
Hub Plate Company at Schenectady, N. Y. ; 
in 1913, enginehouse foreman of the Mis- 
souri, Kansas & Texas at Osage, Okla.; 
and in 1915, general foreman of the M. K. 
& T. at Denison, Tex. He became shop 
superintendent of the Pere Marquette at 
Grand Rapids, on May 1, 1917. 


Trade Publications 


Copies of trade publications describea 
in the column can be obtained by writ- 
ing to the manufacturers. State the 
name and number of the bulletin or 
catalog desired, when mentioned in the 
description. 


Compartson CHART.—A valve chart, 
comparing OIC catalog figure numbers 
with those of other valve manufacturers, 
has been prepared by the Ohio Injector 
Company, Wadsworth, Ohio. 


VALVES AND SPECIALTIES—The Lunken- 
heimer Company, Cincinnati, Ohio, has is- 
sued a 20-page illustrated booklet de- 
scriptive of Lunkenheimer valves and 
specialties for railroad service. 


CYLINDER Cocks AND VALvES.—Catalog 
500, issued by the George Manufacturing 
Company, Philadelphia, Pa., describes and 
illustrates automatic cylinder cocks, auto- 
matic drain valves, and automatic drain 
and relief valves for railroads, industrial 
and marine uses. 


INpustRIAL RupsBeR Goonps.—The B. F. 
Goodrich Rubber Company, Akron, Ohio, 
gives in its 24-page catalog engineering 
data and information on its principal in- 
dustrial rubber goods, such as transmission 
belting, conveyor belts, hose, etc. 


Rotter-BEaRINGS.—Bulletin 100, issued 
by the Hyatt Roller Bearing Company, 
Newark, N. J., gives dimensions and load- 
rating tables of Hyatt roller bearings and 
their application. The bulletin is divided 
into four sections, covering wound roller- 
type bearings, solid roller-type bearings, 
single row radial bearings, and lubrication 
data. Elements of bearing design, selec- 
tion, load computation, correct assembly, 
etc., are also discussed. 


VANADIUM SPECIFICATIONS.— The Va- 
nadium Corporation of America, 120 
Broadway, New York, has issued new 
specifications covering high-test carbon- 
vanadium cast steel for locomotive and 
other castings; silicon-vanadium steel bars 
for railway springs; helical springs of 
silicon-vanadium steel for railways; 
chrome-vanadium steel bars for railway 
springs, and elliptic springs of chrome- 
vanadium steel for railways. These speci- 
fications are available in bulletins 3B, 4B, 
5B, 6B, and 7B, respectively. 


ConvENSED CATALOG. — Illustrated de- 
scriptions of the design, construction and 
operating characteristics of its principal 
products for power, industrial and process 
plants are described in the latest catalog 
of the Babcock & Wilcox Company, 85 
Liberty street, New York. A 16-page bul- 
letin, entitled “Four to Six Percent 
Chromium Steel Tubes and Pipe,” pre- 
sents the advantages, uses, and chemical 
and physical characteristics of four to six 
per cent chromium steel tubes and pipe 
for refinery and other services. Data are 
also given on four to six per cent chromi- 
um steel with tungsten and molybdenum. 
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TESTED DAILY 


in a thousand shops 


of a hundred trades 


Here are a few of the 
reasons workmen like 


the Willson LJ50 


Wide Undistorted Vision 
... thru 50 mm. (2” diameter) Willson 
Super-tough lenses 


Cushioned Comfort 


. shallow cups edged with Willson 
sweat-proof padding z 


Anatomically Shaped 
. to conform to the bone structure of 
the face 


Well Ventilated 


. . . to prevent fogging lenses at most any 
job 
Light Weight 


.. . yet strong enough to withstand un- 
usual impact 


Economical 
. all parts easily replaceable. Price: 
$1.65 each, f. o. b. shipping point. 
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Willson LJ50 light weight, metal cup goggle 


The Willson LJ50 all-purpose goggle is in use on eye haz- 
ardous operations in practically all trades requiring eye 
protection. Over a period of ten years, it has been devel- 
oped to meet the most exacting demands of the workmen 
who wear it and the employers who buy it. 


Industrial management recognizes in LJ50 a goggle which 
is wholly satisfactory to.the workman, does a gvod eye pro- 
tection job economically — it is reasonably priced, long 
wearing and all parts are readily replaceable — and helps 
confine compensation costs and lost time expenses to a low 
figure. 


The workmen like it because it is comfortable, shaped to fit 
the bone structure of the face and its Willson Super-tough 
lenses are free from distortion and do not draw the eyes or 
cause headaches. 


Is there a “crank” on goggles in your shops—why not let 
him try LJ50? Order a pair or two “on suspicion” and let 
several of your men try them. Convince yourself that such 
features as found in LJ50 mean a lot to goggle wearers. 


Willson manufactures a complete line of composition cup and spec- 
tacle type goggles, welding masks, sandblast helmets and respirators. 


WILLSON PRODUCTS, Tre; 


READING, PA. 


Represented in 13 western states by E. D. Bullard Co., 275 Eighth 
Street, San Francisco, with conveniently located branch depots. 
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IR CONDITIONING 


W 7 ESTINGHOUSE, for 50 years a builder 

of railway apparatus, now offers you a 
complete line of air conditioning equipment 
that has been designed specifically for railway 
passenger car service. This equipment assures 
forced dehumidification, the most essential re- 
quirement of proper air conditioning under 
stifling conditions of high humidity and 
temperatures. 

This equipment includes generating, refrig- 
erating, air conditioning and control units... all 
designed as parts of a complete system, to 
facilitate installation and maintenance, and to 
produce a final result—air conditioning—that is 
reliable and efficient. Illustrated here are the four 
major units of which this equipment consists. 


GENERATING 


Ample Capacity in the generator provides 
the excess power required to assure forced de- 
humidification and other passenger car power 
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requirements. This generator is a 32-45 volt 
machine having a continuous rating of 15-kw. 

Long battery life is insured because the gen- 
erator has a flat voltage characteristic combined 
with the very desirable “taper charge” feature. 

Reliable Silent gear drive eliminates all belts, 
spline shafts and universal joints. The gears 
have helical teeth, are flexibly coupled, run in a 
bath of oil, and will meet the severest require- 
ments of railway service. 

This unit is applicable to either four or six 
wheel trucks. 


AIR. CONDITIONING 


Easy installation of the air conditioning equip- 
ment under the car roof has been insured be- 
cause cooling coils, blowers, and refrigerant 
expansion regulators are assembled as a unit. 

A high-pressure line runs from the refriger- 
ating unit to the expansion regulators, and from 
these the refrigerant is distributed to the cool- 
ing coils. 


a 


wa 
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Air at the rate of 2500 cu. ft. per minute is 
delivered to the car by fans which pull the air 
through filters and the cooling coils. 


REFRIGERATING 


One compact unit enclosed in a box furnishes 
refrigeration. In this box are a high-speed 6-ton 
compressor providing ample capacity for forced 
dehumidification, a combination a-c.-d-c. mo- 
tor, fan, liquid receiver, oil separator, shut-off 
valves, and a-c. starter. 

Accessibility has been provided by suspend- 
ing the entire refrigerating unit from a frame 
forming the top of the box and bolting to the 
under side of the car floor. The bottom and sides 
of the box are therefore removable exposing all 
parts. 

The adoption of a combination a-c.—d-c. motor 
solves the problem of pre-cooling cars at yards or 
terminals. The compressor may be plugged in 
on an a-c. power source and without changing 
connections, the d-c. end of the motor auto- 
matically performs as a generator for battery 
charging. 


T 79400 
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CONTROL 


Generator and motor control panels are ar- 
ranged for placing in existing lighting control 
cabinets, and an adjustable thermostat controls 
the air conditioning apparatus and assures 
forced dehumidification when required whether 
operation is from the battery, the generator, 
or an a-c. power source. 


© 


Westinghouse air conditioning equipment 
gives you reliable final results. Responsibility 
rests with a single manufacturer. 

Our engineers will be glad to discuss air 
conditioning with you. Call our nearest office. 


Westinghouse 


Quality workmanship guarantees every W estinghouse product 
g å £ 
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ARE YOU USING 
HIGH PRESSURE 
LUBRICATION? 


IGH pressure locomotive lubrication 
presents new and sometimes diffi- 
cult lubrication problems. 

Lubricants for locomotive high pres- 
sure lubricating systems must have dis- 
tinct and unusual qualities. They must 
perform effectively over a wide range 
of temperatures and must not thin out 
and run off under heat. They must give 
effecrive and sustained lubrication to all 
parts that formerly had excessive wear, 
such as shoes, wedges, guides, hub faces 
on driving boxes, valve gear, link blocks, 
link supports, brake hangers and spring 
rigging. 

Stanolind Locomotive Pressure Grease 
meets these lubrication requirements. It 
stands up under long runs and severe 
service. It effectively lubricates those two 


sources of lubrication trouble — valve 
cross heads and link blocks. Stanolind 
Locomotive Pressure Grease dispenses 
easily even at temperatures as low as 
10°F.,which requires the use of only one 
grade of grease the year around. 

Stanolind Locomotive Pressure Grease 
has been severely and thoroughly tested 
on three major trunk lines and proved 
very satisfactory in all tyes of service. 
Our engineers will be glad to submit 
evidence from these tests and give you 
complete information. 


STANDARD OIL COMPANY 


(Indiana) 1007-A 


910 South Michigan Avenue 


STANOLIND 


Chicago, Illinois 


OIL PRODUCT 
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LOCOMOTIVE PRESSURE GREASE 
A STANDARD 
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AN OUTSTANDING CATALOG.... 
FEATURING OUTSTANDING PRODUCTS 


HIS new Garlock Catalog is just off the press. It tells you 

what Garlock products are—shows you what they look like— 
and provides you with the necessary information for ordering. 
In fact, it is a complete handbook of mechanical packings. 


Every packing user needs a Garlock catalog. If you do not 
have one, send for your copy now by filling out the coupon. 


The Garlock Packing Company, Palmyra, New York 
In Canada: The Garlock Packing Company of Canada, Limited, Montreal, Quebec 


The Garlock Packing Company RME-12-32 
Palmyra, New York 


| am interested in Garlock Quality Controlled Mechanical Pack- 
ings. Please send copy of catalog B-1932. 


Position 


MAIL da company 
COUPON NOW ! = 
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TIME SAVER 


NILES) TOOLS @unew) 


RAILROADS INDUSTRIALS AUTOMOTIVE 
The Niles Tool Works Co. | The Putnam Machine Co. 


Divisions 
GENERAL MACHINERY CORPORATION 
Hamilton, Ohio 


Offices in Principal Cities Foreign Dept. Niles Bement Pond Co., N. Y. C. 


New Catalog Free on Request—100 Transportation Books 


Contains a select list of up-to-date standard works on all branches of the trans- 
portation industry. The Railroad Section is quite complete and many books of interest 
to mechanical officials are listed. With a few exceptions these books are our own pub- 
ee The others are from the best on other American and British publishers’ 
ists. í 

Some of these books will be of real interest and of help to you in your work. Our 
books are sent on ten days’ approval so that you can see what they contain before 
deciding to keep or return them. Send for a copy of the catalog to 

THE BOOK DEPARTMENT 


Simmons-Boardman Publishing Company 


“The House of Transportation” 


HUDSON TERMINAL BLDG. 30 CHURCH ST., NEW YORK 


An Autographed Copy of CFE 17°? Makes a Fine Christmas Present 


Send me a copy 


I will return the book without obligation or meil the list price of 
$2.50 within that time. [ ] Please have Mr. Washburn auto 


graph this copy 


Namie: naeli 


City tipara out 


Company ......... 
(This offer is limited to the United States and Canada) 


FREE Meade COUPON 


SIMMONS-BOARDMA 
30 CHURCH STREE 
17’ 


By EDWIN C. WASHBURN 


Mr. Washburn, the son of the builder and first president of the Soo Line, 
will autograph a copy of his book, “The 17”, for those who wish to give a copy 
as a Christmas present. Any old timer, particularly if he has railroaded in the 
Northwest, will enjoy reading this book. The author writes of these early days 
from personal experience and illustrates the story of this famous engine with rare 
photographs of romantic episodes in its history. 


Much unwritten history of the northwestern railroading after the Civil War 
is contained in this book. In those days locomotives, each with an individual 
name, were regarded as characters and in this spirit Mr. Washburn lets “The 17”, 
a Baldwin eight-wheeler, tell its own story and exchange stories with others. 
One of them describes the great Hinckley fire in which engines raced through 
burning forests to save pioneer settlers. 


Reviewers’ Opinions 

“*The 17’ is a dramatically successful novel. Mr. Wash- 
burn’s research has been enormous, and his enthusiasm for 
the history of railroading in the days following the Civil 
War is engaging and even contagious.”—New York Times. 

“A glowing story of pioneer days on various Western 
railroads.” —Hartford Courant. 

“Any railroader who gets his hands on this work is bound 
to read through popeyed, so charged this is with experience 
and a judicious amount of facts."-—New York American. 

“Nearly all of the things you referred to I knew about 
personally. Your story of ‘The 17° gives much valuable 
and illuminating information.’—Daniel Willard, President 
LAITA AT POSIION PERAS TET ATE of the Baltimore and Ohio. 

1.12-32 300 pages, 25 illustrations, 5x7 i inc hes, cloth, $2.50 


SIMMONS~BOARDMAN 


of “The * on ten days’ free examination 
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“They ought to be 
good — Jenkins 
made valves be- 


Product of 68 years’ valve experience 


... Check these money-saving features 


Fic. IO6-A 


MORE SPINDLE 
THREADS IN 


INTACT WITH X 
co DACE $ ONE-PIECE 
SCREW-OVER 
BONNET 
SLIP-ON 
STAY-ON JENKINS 


DISC HOLDER RENEWABLE 


JENKINS VALVES ARE ALWAYS 


You can quickly see that from 
wheel nut to pipe threads this 
Fig. 106-A Jenkins is built to 
save money in installation, main- 
tenance, service. 


Look at the sectional view. 
There’s the deep stuffing box 
that holds more packing; the 
screw-over bonnet made in a sin- 
gle solid piece for long life and 
speedy removal; the unique slip- 
on stay-on disc holder that is a 
big time-saver; other features 
that offer new advantages for 
valve users. 


We've put our 68 years of 
valve making experience into 


oe 


E> 


MARKED 


i 


this fine valve. Ask your supply 
house to show you the Fig. 106-A 
Jenkins Bronze Globe Valve 
or write for Bulletin 141. Made 
also in angle, cross and check 
patterns. 


JENKINS BROS. 


80 White St , New York, N. Y.; 510 Main St., Bridgeport, 
Conn ; 524 Atlantic Avenuc, Boston, Mass; 133 No. 
Seventh St., Philadelphia, Pa.; 646 Washington Blvd., 
Chicago, Ill., JENKINS BROS., Limited, Montreal, 
Canada; London, Eng. Factories: Bridgeport, Conn.; 
Elizabeth, N. J., Montreal, Canada, 


Jenkins 


BRONZE IRON STEEL 


VALVES 


Since 1864 


WITH THE “DIAMOND” 
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LANDIS \ 
16°X96" TYPEB | 


HYDRAULIC 
GAP GRINDER 


m 
‘ 
7 
An 


RAINS must come and 
trains must go but axles 
will not go on forever. 


They will run longer and smoother if they are ground; particularly 
if they are ground on the new Landis Hydraulic Gap Grinder. 
And because they will run longer without attention they cut down 
operating costs to an amazing extent. 


Not locomotive or car axles alone but piston rods and valve yoke 
stems—yes, many other parts too—respond equally well to the 
“Landis Treatment” 


Catalogue No. I-28 gives many reasons why. 


LANDI TOOL COMPANY 


WAYNESBORO. PA. 


DETROIT CHICAGO Li NEWARK PHILADELPHIA 
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cagons Greeting? 


It is our sincere wish that the bells of 


Yule-tide are ushering in for you a new 


era of happiness and prosperity. 


It is gratifying to find that there is still 
an appreciation of real values, and we 
are deeply grateful for the fact that an 
ever-increasing number of satisfied users 
bear witness to the efficiency and 


economy of Wyandotte Products. 


THE J. B. FORD COMPANY 
Wyandotte, Michigan 
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Dual Control is provided through an entirely new type 
of valve, which combines a small rotary admission valve 
with two poppet exhaust valves thus providing extremely 
selective and accurate adjustment 
of the valve motion with positive 
control. 


NEW type m 


Dual Control 


Power Reverse Gear 


OW initial cost, simplicity of installation, economical performance, extremely 
fine, precision adjustment, and accurate control are the outstanding advan- 
tages of this new BARCO Power Reverse Gear. 


Among the other new features which will appeal to supervisors of locomotive 
operation and maintenance are: light weight -- minimum parts -- one cylinder 
head -- no guides or crossheads -- rugged construction -- standard bolting arrange- 
ment, and unique design which insures perfect alignment and relieves strain on 


rod packing. Complete details and blueprints upon request. 


Barco Manufacturing Co. 


1801 Winnemac Avenue, Chicago, Illinois 
THE HOLDEN CO., LTD. 


In Canada In Canada 
Montreal—Moncton— Toronto Winnipeg—Vancouver 


ry 


J 


A balanced pressure Power Reverse Gear 
that accurately controls the point of cut-off. 
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Q Piston Rod 
Sleeve Protector 


low Qvailable for 
freight Brake (ylinders 


A simple device that has been 


furnished for many years with locomo- 


tive driver, truck, and tender brake cylinders 
is now available for FREIGHT Brake Cylinders 
—a Piston Rod Sleeve Protector. 


This is a collar that may be riveted to the hollow 
rod and thus form a ready means of holding the 
assembled piston, release spring, and non-pressure 
head together during cleaning operations, and to 
protect the rod from becoming battered at its 


outer end. 


This Piston Rod Sleeve Protector is 
applicable to all existing freight brake 
equipment as well as new... Com- 
plete information concerning it is 
given in Circular Notice No. 1101—a 
copy is yours for the asking. 


WESTINGHOUSE AIR BRAKE CO. 
General Office and Works — Wilmerding, Pa. 


(1231) 
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REPAIR RESTORE REPLACE 


ANNTICIPATING savings by withhold- 
ing appropriation for adequate mainte- 
nance of freight equipment is not true 


economy. 


Obsolete trucks or ones allowed to deteriorate from lack of need- 
ed repairs can jeopardize safe train operation and cause losses 
greatly in excess of the cost of corresponding new replacement 


parts. 


Integral Box Cast Steel Side Frame 


The low maintenance expense of integral box cast steel side frames 


is always the deciding factor in modernizing arch bar trucks. 


May we submit a design? 


AMERICAN STEEL FOUNDRIES 
NEW YORK CHICAGO ST.LOUIS 
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NATIONAL BOILER TUBES 
LAST LONGER 


v High tensile strength. v Exceptional ductility. 
V Dependable uniformity. v Seamless—no welds. 
V Resistant to corrosive influences. V Made from sup- 
erior quality Open Hearth Steel. V Proved perform- 
ance under exacting service. V Product of Amer- 
ica’s largest manufacturer of Seamless Pipe and Tubes. 


Why not take acraniapi of the com- 


plete line of National Tubular Boiler 


Maniel tated heei aad We tase oF NATIONAL Seamless Tubes can be more readily beaded, ex- 


one uniform high grade quality panded and rolled tightly into the tube sheet and in every way 
Pipi BOIKEN TUDES, SATE will better fulfill the exacting requirements of modern boiler 
CONDENSER TUBING, ARCH service. To get the full advantage of the highest quality 
; ER PIPES, ; 
AND STAY-BOLT MATERIAL seamless tubes, specify NATIONAL-SHELBY — 
Ask for Bulletin No. 12. AMERICA’S PREFERRED BOILER TUBES 


For Locomotive, Marine and Power Plant Service 


NATIONAL TUBE COMPANY ~ Pittsburgh, Pa. 
Subsidiary of United tS States Steel Corporation 


NATIONAL SEAMLES 
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Impressive economies 
result from using 


this tool steel 


The unusual ability of Bethlehem Special 
High-Speed Tool Steel to hold its edge 
through long cuts with exceptionally severe 
combinations of feed, speed and depth of 
cut, reduces machining costs to the very 
minimum. The savings realized from using 
this steel loom impressively in the present 
period of extremely narrow profit margins. 
The superiority of Bethlehem Special High- 
Speed Tool Steel is decisive. Exhaustive tests 
are not necessary to prove what it can do. 
Give it a trial! 


BETHLEHEM STEEL fpa 
COMPANY Wiii GENERAL OFFICES: 
== BETHLEHEM, PA. 


District Offices: New York, Boston, Philadelphia, York, Wilkes- 

Barre, Baltimore, W ashington, Atl anta, Pittsburgh, Buffalo, 

Cleveland, Cincinnati, Indianapolis, Detroit, Chicago, St. Paul, 

Milwaukee, St. Louis, Houston, Dallas. Pacific Coast Distribu- 

tor: Pacific Coast Steel Corporation, San Francisco, Los Angeles, 

Portland, Seattle, Honolulu. Export hiya Bethlehem 
Steel Export Corporation, New York 


BETHLEHEM 


SPECIAL 
HIGH-SPEED TOOL STEEL 
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Keeps 


back shop 
tank 
costs low! 


When the energetic cleaning action of 
OKEMCO is added to your back shop tanks, 
you turn out CLEAN work . . . as much 
of it as you want! 


Month after month the original charge of solu- 
tion keeps right on working only slight 
additions are needed at infrequent intervals to 
keep the tank at its full strength. 


If you want to get away from the use of 
hazardous materials if you want to re- 
duce shop tank cleaning costs . . . if you 
want to turn out cleaner work, now is the time 
to have our nearby Service Man give you the 
facts regarding OKEMCO. Write to have him 
call. 


Manufactured only by 
OAKITE PRODUCTS, INC., 46 Thames St, NEW YORK, N.Y. 


OAKITE 


dustrial Cleaning Materials ma Methods 


Selling the Man 


Your Salesman Never Sees 


Big orders are often lost because the 
man your salesman sees can’t resell the 
proposition to some man your salesman 
doesn’t see. 


In some household, some inner sanctum, 
some director’s room, some banker’s pri- 
vate office the decision goes against you 
without your ever having had a chance 
to present your case. 


Into these blue pencil rooms where 
salesmen seldom penetrate advertising 
goes whenever you choose to send it. 


Because of this it sometimes pays to use 
widespread advertising to influence a 
comparatively small number of people. 
Though 95 per cent of the readers of the 
publication may never be in the market 
for your product, the value of reaching 
the other 5 per cent may be so great as 
to justify the cost. 


Published by Railway Mechanical Engineer in coopers’ 
tion with The American Association of Advertising Agencies 
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To. 


Of all desirable qualities in a wheel, toughness 
heads the list. In resistance to wear, toughened 
wheels guarantee real economy. In resistance to 
failure, toughened wheels insure the greatest 
possible degree of safety. 


Carnegie Rim Toughened Wheels combine 
greater hardness and toughness to resist wear, 
and higher ductility to avoid brittleness. The 
toughening effect is not merely superficial but 
penetrates the entire depth of the rim with a 
gradual reduction in hardness from the tread 
of the wheel to the under portion of the rim. 


The advantages of this gradation are obvious. 


Let Carnegie engineers bring you complete 
details of these modern wheels. Literature will 
also be sent at your request. 


Wrought Stel Wheels 


Product of Carnegie Steel Company, Pittsburgh, Pa. Bs Subsidiary of United States Steel Corporation 210 
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Cut your maintenance costs right to the bone. 
Save the major part of your lubrication costs. 
Do away with most of your inspection expense. 
Say good-bye, once and for all, to hot boxes. 
Increase axle life by eliminating axle wear. 
Save a substantial percentage of power cost. 
Eliminate train delays due to journal trouble. 
Increase patronage with greater riding comfort. 


Haul more cars and maintain faster schedules. 


You can do it all with 
Timken Bearings in your 
Journals. The experi- 
mental stages are passed 
and you can safely 
anti-frictionize-- 
with Timkens. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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Fig. 427 
Double Disc 
150 Ib. W. S. P. 
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Fig. 768 
Wedge Disc 
200 Ib. W. S. P. 


Descriptive Folder 
F-550 sent on request. 


Figs. 427 ana 768 


BRONZE 


Gate Valves 


Well and favorably known in indus- 
trial plants all over the country, these 
valves fully justify the confidence 
placed in them. Their reputation for 
stamina and serviceability is the na- 
tural result of many years of satisfac- 
tory service under varied operating 
conditions. 


Figs. 427 and 768 are made of a 
bronze composition developed par- 
ticularly for valve service. Wall sec- 
tions of extra thickness and large 
hexagons resist distortion. Proper 
seating of discs is insured by accurate 
alignment of moving parts. 


BUY FROM THE LOCAL 
LUNKENHEIMER DISTRIBUTOR 
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You F stake in the railroads 


... and ours 


Ve E are all in the same boat with respect 
to the the necessity for a restoration of the 
economic health of the railroads. Whether we 
be manufacturer, farmer, legislator, banker, 
business or professional man ... each and 
every one of us is touched in our pocketbooks 
by the need of the railroads to earn a fair div- 
idend or interest rate. For when that fair rate 
cannot be earned, our bank deposits, our in- 
surance policies, the basic structure of all our 
investments designed to provide a competence 
against the inevitable rainy day, is irrepara- 
bly weakened. 


Safe, swift, efficient and adequate rail trans- 
portation is the essential system of arteries 
and veins through which the very life-blood 
of commerce flows. That system cannot be 
broken down without disrupting the economic 
health of the whole country. From the great- 
est city to the smallest hamlet in the land, 
there is a constant interplay of goods and ser- 
vices dependent upon the railroads. That in- 
terplay ... smooth, swift, unhampered .. . is 
the basis of modern civilization. Stop every 
train on every railroad for one short week, 
and chaos, starvation, and anarchy would 
over-run the nation. 


The railroads are struggling against terrific 
odds to make a living 
... for themselves and for 
you and for us. Many of 


= bears 
those odds have been Sane 
. . COMPRESSORS 
stacked against the rail- Portable and Stationary 
CONTRACTORS 
AIR TOOLS 
= pase? 
WORTHINGTON PUMP apa 
AND MACHINERY CORPORATION Drill Steel and 
WORKS: BUFFALO, N.Y. HARRISON, N. J. A 
Executive Offices: P e 
2 Park Avenue, New York, N.Y. MULTI-V-DRIVES 
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roads by a mistaken sense of justice. It is time 
to look the situation squarely in the face and 
to granc the railroads necessary measures of 
relief from unjust taxation, from over-regu- 
lation, from unfair competition, from unmerit- 
ed suspicion. It is time to acknowledge the 
share of debt we owe to the railroads for their 
very large part in the building of our nation. 
It is time to help them in their arduous 
struggles to maintain at an adequate and effi- 
cient level this life-blood service. 


Our own endeavors during many years past 
have centered largely on the design and con- 
struction of locomotive feedwater heaters of 
such high efficiency and lasting durability as 
to effect material economies in locomotive 
Operation and maintenance costs. In the 
face of extremely limited budgets for rolling 
stock improvement, some 103 railroads have, 
during the past five years, peers a very 
considerable number of these locomotive 
feedwater heaters because those purchases 
have saved many times their cost in the re- 
duction of operating and maintenance charges. 


Your stake in the railroads may not include 
the sale of equipment... it is none the less 
just as vital in its effects upon general business 
conditions and the security of billions of in- 
vested capital, as well as 
upon the relief of the 


PIS unemployment situation. 
Ces The situation is urgent 
Centrifugal... Steam... Pouer ... act now! 
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ARE ESSENTIAL 


THEY 
PREVENT COAL LOSS 


The Wine Railway Appliance Co. 
T TOLEDO, OHIO 
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“The Simplest of All Door Mechanisms” 
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